Binary fission and coplanar cluster decay of $^{60}$Zn compound nuclei at high angular momentum by Zherebchevsky, V. et al.
Binary fission and coplanar cluster decay of 60Zn
compound nuclei at high angular momentum
V. Zherebchevsky, W. Von Oertzen, D. Kamanin, B. Gebauer, S. Thummerer,
C. Schulz, G. Royer
To cite this version:
V. Zherebchevsky, W. Von Oertzen, D. Kamanin, B. Gebauer, S. Thummerer, et al.. Bi-
nary fission and coplanar cluster decay of 60Zn compound nuclei at high angular momentum.
Physics Letters B, Elsevier, 2007, 646, pp.12-18. <10.1016/j.physletb.2006.12.061>. <in2p3-
00134517>
HAL Id: in2p3-00134517
http://hal.in2p3.fr/in2p3-00134517
Submitted on 2 Mar 2007
HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.
L’archive ouverte pluridisciplinaire HAL, est
destine´e au de´poˆt et a` la diffusion de documents
scientifiques de niveau recherche, publie´s ou non,
e´manant des e´tablissements d’enseignement et de
recherche franc¸ais ou e´trangers, des laboratoires
publics ou prive´s.
 
	 

  
	 ﬀﬁﬃﬂ

 "!#$	 &%(')	+*,".-/ %021 " 354768 9ﬂ:';=<&>
?
<ﬁ @ &1 "Aﬂ
ﬁ1
BDCFEHG
IKJLINMHO5G
IQP
RTSVUXWLY Z9[ C.PV\^]`_aINJLbdcNIe]AWLY fhgiCjlknmok/]qpr]AWLY s
tuCFvwINMk/x
IKJ Wuy Cz{G|xqmm}INJLIKJ WX~ G#C y O5G|xqc W v8C{\UINJ
Ł=d&+e.9H ^¡H¢£¤Q 2"TQ¥
¦d§
¢¨ª©T«¬¢­®¯©°T±©¥³²©TF´³Qµ¶¢¨·F¸2·Lµ¶¹© º»NK= /¸0·
¼½
±¾7¿À·¶5ÁwÂ/Q«·¥= 
½
±¾7¿À·¶5ÁT /¸®¹
Ã
½
Q·TÀ¯µL ÂnQ«·Ä¹°´#Å=¿2ÆÇ/ÈÉ´F¸
½
±Ê2µ·©T¢¨ËdFAe /´»TNÀ 
§
°Kµ
Ì
T¢Í©
§
Lµ5·°µ¿.d¥=¤Î 
§
°¹AÂnQ«·LÏL^¡H¢£¤ 2¬N¥
ÐÑ/ÒÓÔ=ÕQÖTÓ
×^ØÚÙ¯Ù·Ø¨ÛLÜÝQÞ¶ßà¶á5ÙHâØ¨ã¯äãÀâ.ÛåäÞ¶à¶æ0á&çè·àéLê"Þ¶Ü®ã¯Ù³ØÚÜXßÛLØÚÜQßØÚÝÞ¶ÜNßÞ$äQàæTÞ"ëÞÞ¶Üê"Þ¶àTÙ·ìè¯Þ¶ÝXç¤è·ÛLê
í°îï
Ø®ßÛLê¬ðeÛLìNÜQÝ»Ü0ìQßñ¨Þ¶Ø¹òç¤ÛTèê"Þ¶ÝØÚÜ#ã¯äÞ
ó
íô
èVõlöª÷ø&éFè·Þ¶àTßã¯Ø¨ÛLÜàã/ùﬃúÍû·ü¶ýó
íô
èþ/ß Fø&Þ
ý
	 ø&Þ
ô
þ	2äÞHÞ5ðeÞèØÚê"Þ¶Ü®ã.â
àTÙqðÞè¯çÛTè·ê"Þ¶ÝâØÚã¯ähà"ìQÜQØ0ìÞ0ØÚÜQÞ¶ê¬àã¯ØÚßHßÛLØÚÜQßØÚÝQÞ¶ÜQßÞ
Ù°ÞãÀìQðaßÛLÜQÙ¯Ø Ù°ã¯ØÚÜéhÛTç
ãÀâ.ÛAñÚàè¯éTÞ9àè¯Þ¶à&ðÛLÙ¯Ø¨ã¯Ø¨ÛLÜ{Ù°Þ¶ÜNÙ¯Ø¨ã¯Ø¨æTÞ&ýò áþ³éLàTÙŁÝQÞã°Þ¶ßã°ÛTèŁã°Þ¶ñ¨Þ¶Ù·ßÛTðeÞ¶Ù
âØÚã¯äﬁﬀﬃèàéTéﬂÀØ¨ÛLÜQØÚÙ¯àã¯ØÚÛLÜ¬ß·äQàTêŁëÞè·Ù	Þè¯áÜQàè¯è·Ûâ ÛLìã±ÛTç±ðNñÚàTÜQÞ2ßÛTè¯è¯Þ¶ñÚàã¯Ø¨ÛLÜNÙàè¯Þ2ÛTëNÙ°Þè·æTÞ¶Ý
çÛTèãâﬃÛäÞ¶à¶æ0áhçè·àéLê"Þ¶Ü®ã¯Ù2Þ¶ê¬Ø¨ã°ã°Þ¶ÝXØÚÜÞ¶Ø¨ã¯äQÞèðNìè·Þ¶ñ¨á ëKØÚÜQàè¯á ÞæTÞ¶Üdã¯ÙFÛTèØ ÜhÞæTÞ¶Üdã¯ÙâØ¨ã¯ä&à
ê¬Ø Ù¯Ù¯ØÚÜé#ê9àTÙ¯ÙﬃßÛLÜNÙ¯ØÚÙ°ã¯ØÚÜQé#ÛTçﬃ0ò! ŁàTÜQÝ"$#%±ðNàè¯ã¯ØÚßñÚÞ¶Ù	&ﬀ.è¯ÛLàTÝÝQØÚÙ¯ã°è·Ø¨ëNìã¯ØÚÛLÜQÙ^ßÛTè¯è¯Þ¶Ù°ðÛLÜQÝ9ã°Û
ëNØ ÜQàè¯á('KÙ¯Ù¯Ø¨ÛLÜHâØÚã¯ä³ã¯äÞVÞæàðÛTè·àã¯Ø¨ÛLÜ³ÛTç)#%±ðNàè¯ã¯ØÚßñ¨Þ¶Ù7ÛTè7Ü0ìQßñ¨ÞÛLÜQÙ7ç¤è¯ÛLêDÞ5ßØ¨ã°Þ¶Ý»ç¤èàéLê"Þ¶Üdã¯Ù	
2äQÞ$ÜQàè·è¯ÛâoÛLìã±ÛTç±ðNñÚàTÜQÞ$ßÛTè¯è·Þ¶ñÚàã¯Ø¨ÛLÜQÙ³àè¯Þ"ØÚÜ®ã°Þè¯ðQè·Þã°Þ¶ÝXàTÙHã°ÞèÜQàè¯á*'NÙ·Ù¯Ø¨ÛLÜXÝÞ¶ßà¶áXç¤è·ÛLê
ßÛLê"ðÛLìQÜNÝÜ®ìQßñÚÞ¶Ø2àã9äQØ¨éLälàTÜéLìQñÚàè9ê¬ÛLê"Þ¶Üdã¯à+ã¯äè¯ÛLìéLä Þ¶ñ¨ÛLÜéLàã°Þ¶ÝlÙ·äQàðÞ¶Ù"âØ¨ã¯ä ñ àè¯éTÞ
ê"ÛLê¬Þ¶Üdã¯ÙÛTçVØÚÜÞè¯ã¯Ø à5òNàTÜQÝåã¯äQÞŁñÚØ¨éLä®ã°Þèê9àTÙ¯ÙØ Ühã¯äÞŁÜQÞ¶ß+hè¯ÞéLØ¨ÛLÜè¯Þ¶ê¬àTØ ÜQÙqâØ¨ã¯ä&æTÞè¯áåñ¨Ûâ
ê"ÛLê¬Þ¶Üdã¯ìQê ØÚÜåã¯äQÞ»ßÞ¶Üdã°è·ÞŁÛTçVê¬àTÙ·Ù2çè·àTê"Þ	-,rãØÚÙÙ¯äÛâÜ&ØÚÜ&ßàTñÚßìQñÚàã¯Ø¨ÛLÜNÙ2ÛTçÙ¯äQàðÞ¶ÙòQã¯äNàã
ã¯äÞñÚàè¯éTÞ2ê"ÛLê"Þ¶Ü®ã¯ÙVÛTçØÚÜÞè·ã¯ØÚàFÛTçeã¯äQÞ2ädá0ðÞè.ÀÝÞçÛTè·ê"Þ¶Ý"ßÛLÜ/'QéLìQè·àã¯Ø¨ÛLÜQÙÞ5ðÞ¶ßã°Þ¶Ý¬ØÚÜã¯äÞ¶Ù¯Þ
Ü0ìQßñ¨Þ¶Ø¹òâØ ñÚñ5ñ¨Ûâ.Þè|ã¯äÞqã°ÞèÜQàè¯á$'NÙ¯Ù¯ØÚÛLÜŁëKàè¯è·Ø¨ÞèVÙ°ÛŁàTÙã°ÛŁê¬àﬂTÞà#ßÛLê"ðÞã¯Ø¨ã¯Ø¨ÛLÜâØÚã¯äëNØÚÜQàè¯á
'NÙ·Ù¯Ø¨ÛLÜðÛLÙ¯Ù¯Ø¨ëKñ¨Þ	
0"¥21|©°Ë=354Fù
ô
768,+9
ï8:
ù
ô(;
<,.9
ï>=
òQ×?,
=)=
,+9
ï
ò
ó
í
ô
èFõ
öª÷
ø&éò-@(A

¦
ßB 
ø&ÞDCFE#ØÚÜÞ¶ê9àã¯ØÚßHßÛLØÚÜQßØÚÝÞ¶ÜNßÞ¶Ùqç¤ÛTèäÞ¶à¶æ0áç¤è·àéLê¬Þ¶Üdã¯ÙòNÛLìã2ÛTç/ðNñÚàTÜÞ#ßÛTè¯è·Þ¶ñÚàã¯Ø¨ÛLÜQÙò
ëNØ ÜQàè¯á àTÜNÝã°Þè·ÜQàè¯áG'NÙ¯Ù·Ø¨ÛLÜß·äQàTÜQÜQÞ¶ñÚÙ
¿IH"È
½
3Jﬃ
	LKNM!	PORQòFﬃ
	LKNM!	TSUKòIﬃN/	PVﬂM!	TWè
XUYRZ[Y]\^F_a`cb)de"\f_._gZchi_gj$XUkml)`+\on]`qpaZN_._gZY]`(r sut7nc_gj!d/ZYv
wwmx
  	

ﬁﬀﬃﬂ! "$#&%"'()%*#+ﬂ-,./0%'$!12+ﬂ435'$ﬂ672+*89%:ﬀ! 2+"$;%:!ﬂ<2+=!ﬂ*>ﬂ?'@%;#+ﬂ?"ﬂﬃ%A1B$ﬂDC
"2+8Eﬂ?"0%F%:ﬀGH2	IJﬂDKML HﬀN%Oﬀﬃ 2"Eﬂ"ﬂ?*#PQ "QH #+BRﬀTSVU<WX"/L?Hﬂ? ZY+[;%:ﬀ!Bﬂ?Tﬂ\KMﬀ!!ﬂ8-ﬂ:]^"%8-ﬂHP
BRPM1ﬂ?_C`'ﬂD672+!8Eﬂ?'E!B%1ﬂ%:!ﬂ51!ﬂ' LDﬀﬃﬂ'&%:ﬀTB H#+BﬂGﬂ\KML? Hﬀﬃ%:ﬀﬃ H2+"Qﬂ?"ﬂ!#+ Hﬂ?G%"'-%:ﬀTB H#+B
%"#+$)%a8E2+8Eﬂ?"RﬀN%b H"E"/Lﬂ I5 HﬀﬃBQ8-%!*ﬂ?Gﬃ%"$#+ "#c67*2+8edfUfg
4
$1Eﬀ!2Eh
454
Y+ijBﬂ!ﬂ
BRPM1ﬂ?_C`'ﬂD672+!8Eﬂ?'kL?2+"$l#+ﬃ%Oﬀﬃ 2"&,mVno]I5 Hﬀ!Bp%OKM Hq!%:ﬀﬃ H2+srMtHh	3bL4%:"k=ﬂ-672+*8-ﬂ'uﬀ!2:C
#+ﬂﬀ!Bﬂ?jI5 vﬀﬃBX!1ﬂ?_C`'ﬂD672+!8Eﬂ?'w,yx$nF3L?2+"Ml0#+!%:ﬀﬃ H2+"j "zB$ﬂ4%4>/PX 2+"zL2+H ! H2+"YMijBﬂDP
B0%4>+ﬂo=ﬂ?ﬂ"{' H!L?$!!ﬂ'| "}>%:! 2jﬀﬃBﬂ2+!ﬂDﬀﬃ L?%%11*2R%LNBﬂ~hD
3:
YijBﬂoL4%:L?$)%:ﬀ! 2+"
Iﬂ!ﬂE=0%*ﬂ?'k8-% H"HP(2+"|ﬀﬃBﬂES *!2+"^Cﬁx^ﬀ!!$ﬀ! "*/P{8-ﬂDﬀﬃB2^'J~r	
3:
!B$2	I5 H"#}ﬂ?"ﬂ!#+ﬂDﬀ*C
 L?%vPw6%4>+2!ﬂ'!B0%:1ﬂE672+Q./0%'$!12+ﬂX'ﬂD672+!8-%:ﬀ! 2+"10%!%8Eﬂﬀﬃﬂ!Q
ö
U
4
Y
3
C-h+Y
4
,L2+!*ﬂ?!12+"'$ "#Łﬀ!2Ł8-%	*2+_Cﬀﬃ2OC`8E "2+c%OKM <ﬃ%:ﬀ! 2+<26gMtvh&1wﬀﬃ2{rMtHh+]!ﬂ!1ﬂ?LDﬀﬃ H>ﬂ?vP3\Y
ijBﬂ?*ﬂ!B%1ﬂa%*ﬂﬁﬀN%=$  H!ﬂ'q'$ﬂﬀﬃ2./0%"RﬀN%:MﬂDﬂLﬀﬃa%"'s*ﬂ?1*ﬂ?*ﬂ?"RﬀL?2"$l0#+!%:ﬀﬃ H2+"]
I5B LNB(%*ﬂ<*ﬂ>ﬂ?ﬃ%:}ﬂ2Iﬂ?jﬀﬃB0%:"}ﬀ!BﬂF ./ H'&'*2+1}l!! H2+"}=0%!* ﬂ!?Y
2+"$l0#ﬃ%:ﬀ! 2+"$-L2+!*ﬂ?!12+"'$ "#uﬀﬃ2uB/P^1ﬂ?_C`'ﬂD672+!8-%:ﬀﬃ H2+"J%!ﬂ(%*2w2=$ﬀN% H"ﬂ?'J "J%"

CL?$*ﬀﬃﬂ58-2^'ﬂ?~g

]0B H#+B H#+BRﬀﬃ H"#sﬀﬃB$ﬂq*ﬂ?)%Oﬀﬃ 2"z=ﬂDﬀ`Iﬂﬂ?"{%!#+ﬂb'$ﬂ672+*89%:ﬀ! 2+"$5%"'
L?H*ﬀ!ﬂ?! H"#Y02+cmVn;C`ﬁﬀN%:ﬀ!ﬂ?b H"wSVUFW"/Lﬂ? ﬀﬃBﬂQL?2!!ﬂ!12+"' H"#zl0!* 2+"@ H"/ﬀ!2zﬀﬃB*ﬂ?ﬂ
,2+j8E2+*ﬂ3Lﬁﬀﬃﬂ?*j jﬂ\K$1ﬂ?LDﬀﬃﬂ'] "z10%ﬁﬀﬃ HL?%%:ﬀB #+BX%:"#+%8E2+8-ﬂ"Rﬀﬃ8}Y0_C
ﬀﬃBﬂ!8E2+!ﬂ:]ﬀ!ﬂ?*"0%*P(l0!* 2+"Ł c1*ﬂ?' HLﬀ!ﬂ?'|* "#z%:"|%11*2R%LNB|=0%:!ﬂ?'@2+"{ﬀ!Bﬂo#+ﬂ"ﬂ?_C
% H!ﬂ'| ./ H'|'!21MC`8E2M'$ﬂ?j~M]

]ﬀN%/ H"#z "Rﬀﬃ2}%LL?2+$"/ﬀFﬀ!Bﬂ1!24KM 8E Hﬀ`P(ﬂ?"$ﬂ?!#:Pu%"'
./0%! C`8E2+ﬂL?%*B0%1ﬂ?;,y%:G H"oﬀﬃBﬂ5Lﬁﬀﬃﬂ?T8E2M'$ﬂ?ﬃ3D]: ZYﬂY672+
í
S 0%"'
÷_
T"/L?Hﬂ? yY
iﬂ!"0%:*Ppl0*! H2+"L4%"=ﬂz*ﬀ!!2+"#HPwﬂ?"B0%:"L?ﬂ' 672+s)%*#+ﬂ&'ﬂD672+!8-%:ﬀﬃ H2+"q'ﬂ&ﬀﬃ2{ﬀ!Bﬂ
)%*#+ﬂ?;8-28-ﬂ"/ﬀ!b26G "ﬂ*ﬀ! )%9L!ﬂ4%Oﬀﬃ "$#z2Iﬂcl0!* 2+"|=%!* ﬂ?*F%:ﬀbB H#+B@%"#)%;8-2OC
8-ﬂ"Rﬀﬃ8¡%"$'&%"9%'' vﬀﬃ 2"0%H2	Iﬂ?* "#<26ﬀ!Bﬂ=0%!* ﬂG=RPQﬀﬃB$ﬂV%:672!ﬂ?8Eﬂ?"Rﬀ! 2+"ﬂ'-*Bﬂ?H
L?2+*!ﬂLﬀﬃ H2+"Ym;2Iﬂ>ﬂ??]5"Rﬀ! V"$2	I¢"2ﬂ\KM1ﬂ! 8Eﬂ?"Rﬀﬃ%cﬂ>^ H'ﬂ?"Lﬂ{672+&*LNB£ﬀﬃﬂ?*"0%ﬁP
=!ﬂ?%+C`1}26 H#+BRﬀj"/L?Hﬂ? B0%5=ﬂ?ﬂ"Ł!ﬂ12*ﬀﬃﬂ'p~¥¤	hg

Y
¦
ﬂ<B0%4>+ﬂ<*ﬀ!' Hﬂ?'(l!! H2+"}ﬂ>+ﬂ"RﬀﬃV67*2+8§ﬀﬃB$ﬂ<'$ﬂ?L4%4P}26ﬀﬃBﬂ
í°î
W"}L?2+8E12"'}"^$L?ﬂ
,ZSV3;%:ﬀ;%"(ﬂDKML? vﬀN%:ﬀ! 2+"(ﬂ?"ﬂ!#P}26a¨G©ª0«fU¬+$Y
4
}ﬂo]672+*8-ﬂ'( H"(ﬀﬃB$ﬂ
ó
í
d;N­
öª÷
(#
!ﬂ?%Lﬀ! 2+"z%Oﬀj¨
ú û·ü
U¬h¤R®o}ﬂoYM¯`"9ﬀﬃB$ﬂcﬂDKM1ﬂ?! H8-ﬂ"Rﬀﬀ`I2B$ﬂ4%4>/P-67!%#+8Eﬂ?"Rﬀﬃ%!ﬂc8Eﬂ4%	C
!*ﬂ?'- "L?2 "L 'ﬂ"L?ﬂ:Y/° "0%:*Po'$ﬂ?L4%4P^2:6%b! H8- H)%*P^ﬁﬀﬃﬂ?8}]/ "ﬀﬃB$ﬂ
ó°ö
x­
öª÷
(#q*ﬂ4%L\C
ﬀﬃ H2+"]^B0%4>+ﬂF=ﬂﬂ?"X*ﬀ!' Hﬂ?'XﬂDK^ﬀﬃﬂ"! v>+ﬂHP&=RP}xM%"'ﬂ!jﬂﬀ%:ZY~h+h

]$%"'&672+j%oﬁP^*ﬀﬃﬂ8±26
! H8- H)%! H²?ﬂ<,dcUF®¤R3 H"!ﬂ6_Y0~h	g

]ﬀ!Bﬂ5)%:ﬀ*ﬀﬃﬂ?]B$2	Iﬂ>ﬂ?]M%OﬀG%c8oLNBEB #+B$ﬂ?aﬂ"ﬂ?*#P26
F(ﬂb³:dsY/0*2+8ﬀ!Bﬂj*P^ﬁﬀﬃﬂ?8-%:ﬀ! LI2+!s26!ﬂ6_Y~hh

!28-ﬂ=%! HL "$672!8-%:ﬀﬃ H2+"s2+"oﬀ!Bﬂ
S´1!2+1ﬂ?ﬁﬀﬃ Hﬂ? H5%>:% H)%=$ﬂYM02+ H"*ﬀﬃ%"L?ﬂ:]$ﬀﬃB$ﬂ<8-%OKM 8s8µ%"#+%8E2+8Eﬂ?"Rﬀﬃ8¢¶
!ﬂ?%LNBﬂ?'u672+<S·2689%*bd¸U§®
3
C
354
] bL?H2+!ﬂﬀ!2@¶JUµ¹/®/º]L2+"* *ﬀ!ﬂ?"RﬀFI5 Hﬀ!B@ﬀ!Bﬂ
1!ﬂ' LDﬀﬃﬂ'wH ./ '^C`'*2+1{ H8- vﬀQ~h
4:
Y
¦
 Hﬀ!B|ﬀﬃBﬂQL? vﬀﬃﬂ'u H"L? H'ﬂ?"Rﬀ<ﬂ?"$ﬂ?!#:P{IﬂE!ﬂ?%LNB@672+
2+q*P^*ﬀ!ﬂ?8¢*ﬁﬀoﬀﬃB$ q>:%Hﬂ92:6b¶£%"'pIﬂzﬂDKM1ﬂ?LDﬀoﬀﬃ2|2+=$!ﬂ?ﬁ>+ﬂz8-% "$HP{ﬀ!Bﬂ&'ﬂL4%4P
, H"L?H' "$#ol0!* 2+"367*2+8»%"Xﬂ.^$  H=ﬃ%Oﬀﬃﬂ?'zL2+8E12+$"'("/Lﬂ?Y
g
  ^O	
^0
? 
ijBﬂkﬂ\KM1ﬂ! 8Eﬂ?"Rﬀ}B0%}=ﬂ?ﬂ?"f1ﬂ*672+*8-ﬂ' %Oﬀ(ﬀ!Bﬂw¯ﬁx 6%L? H vﬀ`P26qﬀﬃBﬂwmc(¯N]jI5 vﬀﬃB
ﬀﬃBﬂ<= H"0%*P&!ﬂ4%:Lﬀﬃ H2+"}!1ﬂ?Lﬀ!!2+8Eﬂﬀ!ﬂ?s,y°[;x3F~hr	h	®

YiI2&'ﬂDﬀﬃﬂLﬀﬃ2ﬀ!ﬂ?ﬂ!L2+1ﬂ?])%	C
=ﬂHﬂ?'-rq%"$'-¹]^%*ﬂ51)%Lﬂ?'-*P^8-8Eﬂﬀ!! HL4%HHPq2+"-ﬂ Hﬀ!Bﬂ?G! H'ﬂ526ﬀﬃB$ﬂ=ﬂ4%:8¡%OKM ?Y^¨T%LNB
26ﬀ!Bﬂ?8»L2+8E1! H!ﬂ?jﬀ`I2:C`'$ 8Eﬂ?"* 2+"0%:12! Hﬀ! 2+"^C`!ﬂ"! vﬀﬃ v>+ﬂb2IC1!ﬂ!!$!ﬂ<8oHﬀ! vCZI5 !ﬂ
LNB0%8o=ﬂ?*{,y
¦
j3-%"' °ﬃ%:#+#:C`1ﬂ4%:p 2+"$ ﬃ%Oﬀﬃ 2"LNB0%8o=ﬂ?*{,°¯ﬁj3DYG¯`"Jﬀ!Bﬂ(*ﬂ4%L\C
ﬀﬃ H2+"]	I5! Hﬀ*ﬀﬃﬂ"Q%5,ﬀﬁ3!­Q,
ö

ö
3ﬂﬁ
í°î
W"
©
ﬁ ,
ó
ﬃ
ó
3*­Q, EW3!­Q,
÷

÷
3D]Oﬀ`I2
Bﬂ4%4>/PX67ﬃ%#8-ﬂ"/ﬀ!jI5 HﬀﬃB}8-%!*ﬂ?s,
ó

÷
3j%"'ŁLNB%!#+ﬂo, 
ó

÷
35%:!ﬂ<!ﬂ?# *ﬀ!ﬂ?*ﬂ?'} "
/ "ﬂ89%:ﬀ! L?%L2+ "L 'ﬂ"L?ﬂ}%"$'J H'ﬂ?"Rﬀﬃ vl0ﬂ?' =RPpﬀﬃB$ﬂ? QLNB0%:!#+ﬂ{,%"'ﬂ?"ﬂ!#+ Hﬂ?ﬃ3DYTijBﬂ
89%:!!ﬂQL?2+H'"2ﬀQ=ﬂ&67vPu'ﬂﬀ!ﬂ?!8E "$ﬂ?' "pﬀ!B oﬂ\KM1ﬂ! 8Eﬂ?"Rﬀ?]aB2IﬂD>+ﬂ?]TﬀﬃBﬂz2^''
89%:!!ﬂ2:6ﬀﬃB$ﬂ;ﬂD>+ﬂ?"9LNB0%!#ﬂ?%:!ﬂ5*ﬀ!!2+"#HP*11*ﬂ?!*ﬂ?'z*ﬂ?)%Oﬀﬃ H>ﬂjﬀﬃ2FﬀﬃBﬂﬂ>ﬂ?"@,ScUFW3
67ﬃ%#8-ﬂ"/ﬀ!?YncﬂDﬀN% Hc2:6Gﬀ!BﬂQ'ﬂﬀ!ﬂ?LDﬀﬃ2+*s%"$'@ﬀ!BﬂQﬂDKM1ﬂ?! H8-ﬂ"RﬀN%a*ﬂﬀﬁC`1w%!ﬂ# H>+ﬂ"@ "
!ﬂD6_Y~h
3O
Y
¦
 Hﬀ!Bﬀ!BﬂXﬀ`I2u12! Hﬀ! 2+"*ﬂ?"* Hﬀ! H>+ﬂ}'ﬂDﬀﬃﬂ?LDﬀﬃ2+*?]TL?2!!ﬂ)%:ﬀ! 2+"$oB0%4>+ﬂ(=ﬂﬂ?" 8-ﬂ?%!*ﬂ?'
=ﬂDﬀ`Iﬂﬂ?"{ﬀ`I29Bﬂ?%4>^P(ﬂ_*ﬂLﬀ! ﬂ5 "}L?2+ H"L? H'ﬂ?"Lﬂ<I5 vﬀﬃB(!ﬂ?*1ﬂLﬀ;ﬀﬃ2QﬀﬃBﬂ 5 "MC1)%:"ﬂ<%"'
2+$ﬀﬁC`26)C1)%"$ﬂ!ﬂ?%Lﬀ! 2+"E%"$#+ﬂ,!ﬂﬂ #+Y$h+] gb%"'erR3DY+ijB$ﬂjK/C%"$'QPRC!ﬂ4%:'MC`2+MﬀﬃT#+ H>ﬂ
 "$672!8-%:ﬀﬃ H2+"c672+ﬀﬃBﬂ%"#ﬂ?]!s,7 "<1)%:"ﬂ3%"'#"(,72+$ﬀﬁC`26)C1)%"$ﬂ3DYijBﬂﬀ`I2V'$ﬂﬀﬃﬂLﬀ!2+!
L?2>+ﬂj "MC1)%:"ﬂ%"#+%Gﬃ%"#ﬂ?26$!&%9U h	g' ®)($*|¹/®' ®)(?]M%"'& H"-ﬀ!Bﬂ? HL?ﬂ"Rﬀﬃ!ﬂb1$)%"ﬂ
ﬀﬃBﬂ2$ﬀ*C26)C`1%"ﬂ%"#+Hﬂ?+"sﬃ%:"#+ﬂ?A%:!ﬂ,-"XU
4
(.h
3
'/(?]42h
4
(ﬃ.h
3
'/(4Y4¯`"FL2+"Rﬀﬃﬃ%:*ﬀ
ﬀﬃ2u1!ﬂD>^ 2+EI2!]Gﬀ!Bﬂ}8-ﬂ?%!*ﬂ?' %"#+%QL?2+*!ﬂ)%:ﬀ! 2+"*ﬂ?1*ﬂ?*ﬂ?"RﬀX%"JﬂDKML?H! v>+ﬂ
8-ﬂ?%!$!ﬂ?8Eﬂ?"Rﬀs26jﬀﬃBﬂ-= "%*P@l0*! 2"kP^ ﬂ?H'z,7!ﬂﬂ9672+<ﬂDK$%8E1ﬂ-!ﬂ67Y~h+h+]vh	g

3<2>ﬂ?
%{I5 'ﬂX%"$#+)%:sﬃ%:"#+ﬂ&I5 Hﬀ!BB #+B*ﬂ?*2+$ﬀ! 2+"Y0VﬀﬃBﬂ10%!%8-ﬂDﬀﬃﬂ!8Eﬂ4%*!ﬂ' %*ﬂ
ﬀﬃBﬂo°ﬃ%##:C`1ﬂ4%XBﬂ #+BRﬀ2143E]ﬀﬃBﬂsﬃ%"#ﬂ65¡%"'{ﬀﬃB$ﬂo!ﬂ*ﬀbﬂ"ﬂ?*#P87E]*ﬂ?'|672+;ﬀ!Bﬂ
 'ﬂ"Rﬀﬃ HlL4%:ﬀ! 2+"u26jﬀﬃB$ﬂ-67ﬃ%:#+8-ﬂ"Rﬀﬃs=RP@ﬀﬃB$ﬂ? qLNB0%*#+ﬂ]%"'kﬀ!Bﬂ&8E2+8Eﬂ?"Rﬀﬃ8 >ﬂ?LDﬀﬃ2+*?Y
ijBﬂX!ﬂ?%Lﬀ! 2+"1%"ﬂ& H'ﬂl0"$ﬂ?' =RPpﬀ!BﬂX=ﬂ?%8 %	K$ HQ%"'ﬀﬃB$ﬂX>ﬂ?LDﬀﬃ2+*-265ﬀ!Bﬂzﬀ`I2
ﬂ?8E Hﬀ*ﬀﬃﬂ?'<Bﬂ?%>/P<67ﬃ%#8-ﬂ"/ﬀ!?]	L?21)%"%! vﬀ`Pc 'ﬂDl0"ﬂ?'s=/PFﬀ!Bﬂ*ﬂ?)%Oﬀﬃ 2"9, "
ó
*4"
÷
3!Uoh
4
(Y
ijBﬂcH #+BRﬀﬃﬂG67!%#+8Eﬂ?"Rﬀﬃ%!ﬂ;"2ﬀ*ﬀﬃ211ﬂ'z "EﬀﬃBﬂb°¯ﬁV]$=$ﬀI5 Hﬀ!Bz%q*1ﬂL? HlLc8-ﬂDﬀﬃB2^'
26ﬂ"ﬂ?*#PEL4%H =!%:ﬀﬃ H2+"26ﬀ!Bﬂc°¯ﬁ * #+"%;~h	

]/ﬀ!BﬂV8-%:ﬀ!LNBﬂ?'-ﬂ?"ﬂ!#PE!1ﬂ?LDﬀﬃ!%qIﬂ!ﬂ
2+=$ﬀﬃ% "ﬂ'Ym2	Iﬂ>ﬂ?]ﬀ!Bﬂo>:%ﬂ<%!ﬂ"2:ﬀF2+"u%"@!L4%:ﬂQ'ﬂﬀﬃ2X1*2+=Hﬂ?8EVI5 Hﬀ!B@ﬀ!Bﬂ
ﬂ?"ﬂ!#PXL?% H=ﬃ%Oﬀﬃ 2"Y
ijBﬂqﬀﬃ%!#ﬂﬀﬃL?2"! H*ﬀﬃﬂ'{26h
4549
#/³:L8
ö
26
öª÷
(#-ﬂ?"* LNBﬂ'(ﬀ!2&¤+¤$Y¤;:§2+"(%-%4P+ﬂ?26
g
4<9
#/³:L?8
ö
26

ö
VY[5ﬂ4%LDﬀﬃ H2+"{LNB0%"$"ﬂ?Hc%*ﬂs'ﬂDl0"ﬂ?'@=RP}ﬀﬃBﬂq!8¢26aﬀ!Bﬂo2+=*ﬂ?ﬁ>+ﬂ?'
LNB0%*#+ﬂ?265ﬀ!Bﬂ967ﬃ%:#+8-ﬂ"Rﬀﬃo*ﬂ?#+ H*ﬀﬃﬂ!ﬂ'  H"pL?2 "L 'ﬂ"L?ﬂ:]j,ﬂ=?>=
û·ú
U@
ó
­A
÷
3\]I5 vﬀﬃB
,ﬂ=?>=
û·ú
­B- U r
4
3\YijBﬂŁL2+ "$L? '$ﬂ?"Lﬂ?E26b' vﬂ!ﬂ?"Rﬀ-LNB0%*#+ﬂ?{,
ó
­B
÷
3o'ﬂDl0"ﬂ
' Hﬂ?*ﬂ?"Rﬀ<>%:ﬂq26ﬀﬃBﬂE8E !* "#XLNB0%:!#+ﬂ:]CEWU
4
CV$YiGP^1 HL4%Tﬀ`I2:C`' H8-ﬂ"! H2+"0%
!1ﬂ?LDﬀﬃﬃ%X26D1#3¸>ﬂ?!*#5µ%"'E7»%*ﬂE*B2I5"w H"u #Yh+Y02+cﬀ!BﬂQ)%:ﬀ!ﬂ?c' H!L!* 2+"
26GﬀﬃBﬂQ12ﬀﬃﬂ"/ﬀ! )%L?2+"Rﬀﬃ* =Mﬀﬃ 2"c67!2+8 2K^P^#+ﬂ"k2+"|ﬀﬃB$ﬂQﬀﬃ%!#ﬂﬀ4]A%:"'u67*2+8 ﬀ!Bﬂ

ö
GC
=0%LN/ "$#kIﬂ(I5 j H"!1ﬂ?LDﬀ9ﬀ!Bﬂ{*P^ﬁﬀﬃﬂ?8-%:ﬀ! L?-26bﬀﬃB$ﬂŁ2+$ﬀ-26F1%"ﬂXP^ ﬂ?H'|, #$YGg+3
%"'p2:6jﬀﬃBﬂ9672' H"#Ł%:"#+ﬂŁ, !
ó
­F!
÷
3F26jﬀ`I2{67ﬃ%#+8Eﬂ?"Rﬀ!qI5 Hﬀ!BpLNB0%*#+ﬂ?z,
ó
]G
÷
3F "
L?2+ H"L? H'ﬂ?"$L?ﬂY
r
×^Ø¨é/	! ﬂ	Tù|ÜÞè¯éTá»æTÞè·Ù¯ìQÙaﬀ.è·àéTéﬂ±ðÞ¶àﬂýoﬀ S
þ7ÝNØÚÙ°ã°è·Ø¨ëKìã¯Ø¨ÛLÜQÙÛTçKÞæTÞ¶Üdã¯ÙØÚÜ$ÝÞã°Þ¶ßã°ÛTè  ÛTëQã¯àTØÚÜQÞ¶Ý
ØÚÜißÛLØÚÜNßØÚÝÞ¶ÜQßÞAâØ¨ã¯äiàéLàã°Þ+Ù¯Þãhç¤ÛTè  ÀØ ÝÞ¶Üdã¯Ø'Nßàã¯Ø¨ÛLÜiØÚÜiÝÞã°Þ¶ßã°ÛTèiDýØÚÜNÙ°Þè¯ãþ9ç¤ÛTèhã¯äQÞ
è¯Þ¶àTßã¯ØÚÛLÜ
ó
í
ô
èFõ
öª÷
øåé
ó
õ
÷
õ	»ò7ýßÛLñ¨ÛLìèÛLÜQñÚØÚÜÞþ	
02+1*ﬂ?HPo= "0%:*Poﬂ\KM HﬀTLNB0%"$"ﬂ?Hc,	-W}U
4
3\]I5 Hﬀ!BEﬀ`I2<Bﬂ4%4>/P67ﬃ%#8-ﬂ"/ﬀ!I5B LNBE'2
"2ﬀﬂD>:%12ﬃ%:ﬀ!ﬂ&LNB0%*#+ﬂ?'10%ﬁﬀﬃ HL?ﬂ?]"0%*!2I§2$ﬀ*C26)C`1%"ﬂ "0C' ﬁﬀﬃ! H=$ﬀ! 2+"q%*ﬂ&ﬂDK/C
1ﬂLﬀ!ﬂ?'Y^02+"2+"^C`= H"0%*PsLNB0%""$ﬂ?G=*2R%'E2+$ﬀ*C26)C`1$)%"ﬂ' ﬁﬀﬃ* =$ﬀ! 2+"$T%!ﬂ52+=*ﬂ?ﬁ>+ﬂ?'
 "bﬀﬃB$ﬂD"sL2+!*ﬂ?%:ﬀﬃ H2+"?]?=ﬂL4%*ﬂ2:6Mﬀ!BﬂT8- H!! H"#j "M672+!8-%:ﬀﬃ H2+"V2"<ﬀ!BﬂT8-2+8Eﬂ?"Rﬀﬃ%26Mﬀ!Bﬂ
"2+=$!ﬂ?ﬁ>+ﬂ'uﬀ!B *',2+V8-2+*ﬂ3510%*ﬀ! Lﬂ?Yd "0%*!2I' ﬁﬀﬃ! H=$ﬀ! 2+"(" ./ﬂHP('ﬂl"ﬂ?
ﬀﬃBﬂq8- H!* "#E8-28-ﬂ"/ﬀ!8  "XﬀﬃBﬂs!ﬂ4%:Lﬀﬃ H2+"Ł1$)%"ﬂ<!1%""ﬂ'|=/P}ﬀﬃB$ﬂs=ﬂ4%8 ' H!ﬂ?LDﬀﬃ H2+"
%"'uﬀﬃBﬂE>+ﬂ?LDﬀﬃ2+*o26ﬀ!BﬂQﬀ`I2{B$ﬂ4%4>/Pw67!%#+8Eﬂ?"RﬀﬃY02+FﬀﬃB$ﬂ?!ﬂ-ﬂ>ﬂ?"RﬀﬃoIﬂ9L?%"k'ﬂDl0"ﬂ
L?2+1$)%"0%:ﬀ!ﬂ?!"%*PXl0*! 2"ŁI5 Hﬀ!B|%-*89%HA8-2+8Eﬂ?"Rﬀ!8»26aﬀ!Bﬂo8E !* "#Q67ﬃ%:#+8-ﬂ"Rﬀﬃ "
ﬀﬃBﬂFLﬂ?"Rﬀﬃ*ﬂDC`2:6)C`8-%!Y0ijBﬂ?*ﬂq2+Mﬀ*C`2:6)C`1%"ﬂcL2+!*ﬂ?)%Oﬀﬃ 2"j%*ﬂ<'$ !L!*ﬂ?'(=ﬂ2IFY
¯`"k #YAg&Iﬂ-*B2I¬ﬀﬃBﬂQﬀﬃ2:ﬀN%a/ H"ﬂﬀ! LQﬂ?"ﬂ!#P@i
F¨j]%<%X67$"Lﬀ! 2+"u26c,"
ó
* "
÷
3\]
672+' vﬂ!ﬂ"/ﬀ5L2+8o= H"0%:ﬀ! 2+"26,
ó
] 
÷
3D]$%"'X' Hﬂ?*ﬂ?"Rﬀ EWYijBﬂb!%8-ﬂbL2+ "$L? '$ﬂ?"Rﬀ
67ﬃ%#8-ﬂ"/ﬀPM Hﬂ?H'?]p,
ó

÷
3D]$%!ﬂb1$2ﬀ*ﬀﬃﬂ?'z H"z H#Y$rQ%%o1!2O*ﬂLﬀ! 2+"X2+"u, "
ó
* "
÷
3\Y
ijBﬂo' H*ﬀ!! =$$ﬀﬃ H2+";%!ﬂ<lﬀ!ﬀ!ﬂ?'{I5 Hﬀ!BF%!* )%"$c%"'(ﬀﬃBﬂ
¦
mc %*ﬂs#+ v>+ﬂ"| "(ﬀ!Bﬂ
l0#+*ﬂY$21*ﬂ?vP-=$ "0%ﬁPEﬂ>+ﬂ"Rﬀﬃ5"0%*!2I ' ﬁﬀﬃ! H=$ﬀ! 2+"%*2+"'@, "
ó
*E"
÷
3U h4
4
(
%!ﬂq "'$ﬂ?ﬂ?'Ł2+=!ﬂ*>ﬂ?']%-!8-%I5 H'ﬂ?;L?2+"Rﬀﬃ* =Mﬀﬃ 2"Ł!ﬂ!vﬀﬃ67!2+8»ﬀﬃB$ﬂsﬂ>:%12+!%:ﬀﬃ H2+"
26F"ﬂ$ﬀﬃ*2+"?YS;2p"%!*2	I '$ *ﬀ!! H=$ﬀﬃ H2+"  92=!ﬂ*>+ﬂ'£672+ EW´U gMYGijBﬂ?*ﬂ{ﬂ>ﬂ?"Rﬀﬃ
%!ﬂ2+* #+ H"0%vPs=$ "0%ﬁPl0!* 2+"EI5 Hﬀ!B&%"-ﬂDKML? vﬀN%:ﬀ! 2+"-ﬂ?"ﬂ!#PE "-ﬂ? vﬀﬃBﬂG67!%#+8Eﬂ?"RﬀG!C
L? Hﬂ?"RﬀﬃvP&B H#+B&672+2+"$ﬂ

C`1%*ﬀ! L?Hﬂﬀ!2Q=ﬂbﬂ8- vﬀ!ﬀﬃﬂ'Y$ijB$ﬂ<'$ *ﬀ!! H=$ﬀﬃ H2+"=ﬂL?2+8EﬂcI5 'ﬂ
¹
×^Ø¨é/	mﬃ
	mqâ.ÛﬂÀÝQØÚê"Þ¶ÜNÙ¯Ø¨ÛLÜQàTñ®ðNñ¨ÛTã¯Ù/ÛTçNã¯äQÞ.ã°ÛTã¯àTñ)0ØÚÜQÞã¯ØÚß|Þ¶ÜQÞè¯éLØ¨Þ¶Ù2ýoqE#ùòTÙ¯ßàTñ¨ÞqÜÛTãVàëNÙ°ÛLñ ìã°Þþ
àTÙ
àŁçìQÜNßã¯Ø¨ÛLÜ9ÛTç.ý 
ó
 
÷
þò5ØÚÜÝÞéTè¯ÞÞ¶Ùò0ç¤ÛTèqßÛLØÚÜNßØÚÝÞ¶Ü®ã|çè·àéLê"Þ¶Ü®ã¯ÙﬃâØ¨ã¯ä ßäQàè¯éTÞ¶Ù  #àTÜNÝ
(ò àTÙ³ØÚÜQÝQØ ßàã°Þ¶Ý òeØ Üã¯äQÞ$è·Þ¶àTßã¯Ø¨ÛLÜ
ó
í
ô
èŁõ
öª÷
ø&éåàã@ú û·üß  høåÞ$	
;
ÛLê"ðNàè·Þ$âØ¨ã¯ä
×^Ø¨é/	  
	 2äÞ#ê¬ØÚÙ·Ù¯ØÚÜéÜ®ìNê»ëÞèqÛTç #I±ðNàè·ã¯ØÚßñ¨Þ¶ÙØ ÙqØÚÜQÝQØÚßàã°Þ¶ÝuýßÛLñÚÛLìè2ÛLÜQñÚØ ÜÞþ	
I5 Hﬀ!B} H"L?*ﬂ4%* "#"/8s=ﬂ!5268- H!! H"#

C`10%ﬁﬀﬃ HL?ﬂ?]^ﬀﬃBﬂbﬁPMﬁﬀﬃﬂ89%:ﬀ! L2:6ﬀ!BﬂcI5 '$ﬀ!B
%!ﬂq!B2I5"| H"| #$Yr$Y
¦
ﬂsL?%"{ﬂ?%! HHP} 'ﬂ"Rﬀﬃ H6 Pzﬀ!Bﬂ?*ﬂo=*2R%'ŁP^ ﬂ'V%;l!! H2+"ŁI5 vﬀﬃB
ﬀﬃBﬂﬂ\KML? Hﬀﬃ%:ﬀﬃ H2+"{ﬂ"ﬂ?*#P{ H"{ﬂ4%LNB|67!%#+8Eﬂ?"Rﬀb! -L ﬂ"/ﬀ!HP(B #B{ﬀﬃ2X%H2I´ﬂ>:%12+!%:ﬀﬃ H2+"
26hC`¹

C10%ﬁﬀﬃ Lﬂ?]$*ﬂ?*1ﬂLﬀﬃ v>+ﬂHP+Y
¦
ﬂjB%>ﬂ5L4%HL?%:ﬀﬃﬂ'sﬀﬃBﬂjLﬂ?"Rﬀﬃ*ﬂDC26)C`8-%!j,L?893%"$#+ﬂ?]/!;]+26ﬀﬃB$ﬂ' Hﬂ?*ﬂ?"RﬀT= H"0%*P
LNB0%""$ﬂ?YijBﬂDP{%:!ﬂo%:11!24KM 8-%:ﬀ!ﬂ?HPX H"(ﬀ!Bﬂs!%"#+ﬂ<67!2+8 R®
(
ﬀﬃ2{hg
4
(
I5 vﬀﬃB|%Q>:%! C
%:ﬀﬃ H2+"k2:6qh
4
(]'ﬂ?1ﬂ?"'$ "#|2+"£,
ó

÷
3DYijBﬂ&P^ ﬂ?H's H"kﬀﬃB$ﬂz%"#+$)%<' ﬁﬀﬃ* =$ﬀ! 2+"$
!B2If vﬀ!ﬀﬃHﬂ>:%! %:ﬀﬃ H2+"YR¯`"&ﬀﬃB$ !%"#+ﬂ;ﬀﬃBﬂl0!* 2+"X%"$#+)%:' H*ﬀ!! =$$ﬀﬃ H2+"%!ﬂ;^"$2	I5"
ﬀﬃ2z=ﬂﬃ%:ﬀ!Bﬂ?	%:ﬀ-~h+h+]vh	g

Y
¦
ﬂ12ﬀ;ﬀﬃBﬂol!! H2+"|P^ ﬂ?H'Q,%>ﬂ?!%#+ﬂ' vﬂ!ﬂ?"Rﬀ! )%L?!2!
!ﬂLﬀﬃ H2+"ﬃ3<26jﬀ!Bﬂ9=*2R%'p'$ *ﬀ!! H=$ﬀﬃ H2+"b672+<ﬀﬃBﬂ-= "0%:*P@l0!* 2+"kLNB0%""ﬂq "p #YA¹
®
×^Ø¨é/	 
	6³Ø¨Þ¶ñÚÝQÙ¶ò ý   (®þòÉÛTç.ßÛLØ ÜQßØÚÝÞ¶Ü®ãHç¤è·àéLê¬Þ¶Üdã¯Ù³âØ¨ã¯ä{ß·äQàè·éTÞ¶Ù»ØÚÜQÝNØÚßàã°Þ¶ÝAàTÙ  Lõ
(ò5àTÙqà»çìQÜQßã¯Ø¨ÛLÜ ÛTç7ã¯äQÞÛLìã±ÛTç±ðNñÚàTÜQÞHàTÜQéLñ¨Þ¶Ù³ý 
ó

 
÷
þýØÚÜÝÞéTè¯ÞÞ¶Ùþòç¤ÛTè
ó
í
ô
èõ
öª÷
ø&é
àã @úÍû·ü|ßB #øåÞ$	m2äQÞ.âØÚÝã¯äQÙnÛTçKã¯äQÞ2àTÜéLìQñÚàèßÛTè¯è¯Þ¶ñ àã¯Ø¨ÛLÜQÙ^çÛTèVã¯äÞqÝQØÞè¯Þ¶Ü®ã^ßäQàTÜQÜÞ¶ñ Ù
àè¯ÞŁØÚÜQÝQØÚßàã°Þ¶Ý%	
3
×^Ø¨é/	m/	&WFØ eÞè¯Þ¶Ü®ã¯ØÚàTñKßè¯ÛLÙ¯ÙVÙ°Þ¶ßã¯ØÚÛLÜQÙVçÛTèﬃßäQàTÜQÜÞ¶ñÚÙýÝÞ'NÜÞ¶Ý"ë0á 
ó
õ
÷
õ   #^þ/ÛTçã¯äÞ2ëQè·ÛLàTÝ
ýëNØ ÜQàè¯áQþÉàTÜQÝ"ÜNàè¯è¯Ûâýã°ÞèÜQàè¯áQþ/ßÛLê"ðÛLÜÞ¶Üdã¯ÙVÛTçKã¯äÞqßÛLØÚÜNßØÚÝÞ¶Ü®ã?'KÙ¯Ù¯Ø¨ÛLÜ$çè·àéLê"Þ¶Ü®ã¯Ù	m2äÞá
è¯ÞðNè¯Þ¶Ù°Þ¶Ü®ãã¯äÞà¶æTÞèàéTÞ"ÛæTÞè³ã¯äÞàTÜéLìQñÚàèFè·àTÜéTÞ$ëÞãÀâ.ÞÞ¶Ü


ß
(
ã°Û   
(
ýÙ°ã¯àã¯ØÚÙ°ã¯Ø ßàTñ
Þè¯è·ÛTè·ÙŁàè·ÞÙ¯äQÛâÜKþ	?2äÞ 'NÙ¯Ù¯Ø¨ÛLÜaß·äQàTÜNÜÞ¶ñÚÙ#âØ¨ã¯ä+ê¬Ø Ù¯Ù¯ØÚÜé  #|ò ﬃ#Vò  #DàTÜNÝ  #%±ðNàè¯ã¯ØÚßñ¨Þ¶Ù
àè¯ÞŁÙ¯äÛâÜI	
2>+ﬂ?FﬀﬃB$ﬂ-L Hﬀﬃﬂ'k%:"#+%bﬃ%"$#+ﬂ- H"|ﬀﬃBﬂEL?ﬂ"/ﬀ!!ﬂ-268-%!YijBﬂQ>%:*P^ "#}ﬃ%:"#+ﬂ?<8-%P
 "Rﬀﬃ*2M'$L?ﬂ}%@*P^*ﬀ!ﬂ?8-%:ﬀﬃ HL}ﬂ!*2+Q26sh
4
Cﬁg
4
: 2:6VﬀﬃB$ﬂX>:%Hﬂ?Q*B2I5" "  H#Y¹]aﬀ!Bﬂ
*ﬀﬃ%:ﬀﬃ H*ﬀﬃ HL4%ﬂ!*2+!s%!ﬂ-#+ H>ﬂ?"wI5 vﬀﬃBuﬀﬃBﬂ-*P^8o=2+Y0ﬁﬀﬃBﬂsﬁPMﬁﬀﬃﬂ89%:ﬀ! LEﬂ?*!2+*z,$"MC
'ﬂ?*ﬂ?ﬁﬀﬃ 8-%:ﬀ! 2+"A26$ﬀﬃBﬂL?!2!*ﬂ?LDﬀﬃ 2"N3%!ﬂﬂDKM1ﬂLﬀ!ﬂ?'o672+AﬀﬃBﬂ2IkP^ Hﬂ?'$26MﬀﬃBﬂ8-2+ﬁﬀ
"ﬂ?#+%:ﬀﬃ v>+ﬂ;C>:%Hﬂ?a'$ﬂﬀﬃ2bﬀﬃB$ﬂjL?$ﬀﬁC`29 "oﬀﬃB$ﬂ*ﬂ?#+ H*ﬀ!ﬃ%:ﬀ! 2+"o H"sﬀﬃB$ﬂ;°¯ﬁVY+dVH!2b!B$2	I5"
%!ﬂjﬀ!BﬂjPM Hﬂ?H'26ﬀ!Bﬂ5"0%*!2IL2+8-12+"ﬂ"Rﬀﬃ?YRijB$ﬂ;"0%:!!2I ' ﬁﬀﬃ! H=$ﬀ! 2+"I5 HﬀﬃB-EWŁU
¹]
3
%:!ﬂ5 "Rﬀﬃﬂ!1*ﬂﬀ!ﬂ?'&%:Tﬀ!ﬂ?*"0%*Psl0!* 2+"]/2+"I5B HLNB-ﬀ!Bﬂj672+H2	I5 H"#c' H!L!* 2+"G=ﬂ?2I
%!ﬂL2+"Lﬂ?"Rﬀﬃ!%:ﬀﬃﬂ'YA02+VﬀﬃB$ﬂELNB%""ﬂcI5 Hﬀ!B@)%*#+ﬂ#EWpﬀﬃBﬂ#+*2+"'@ﬁﬀN%:ﬀ!ﬂVCZ>:%ﬂ
!ﬂ?%LNB}>ﬂ?ﬁP("$ﬂ?#R%:ﬀ! H>ﬂc>%:ﬂs,7!ﬂﬂ<i%=Yh3DY
¯`"ŁﬀﬃB$ﬂ<672+H2I5 "$#QIﬂqI5 H' H!L!ﬀﬃBﬂ<2+! H#+ "X26ﬀﬃBﬂq"0%!*2I´L?2+8E12+"ﬂ?"Rﬀ!?Y
¦
ﬂ<ﬂDK/C
%8E "ﬂc v6ﬀ!Bﬂ?*ﬂqL?%"X2+! H#+ "%:ﬀﬃﬂV67*2+8¸ﬀﬃ%!#ﬂﬀ5L?2"/ﬀﬃ%8E "0%"Rﬀ!j!LNB|%:

í
0 %"'

ö
VY
h	3
¦
ﬂFﬂ?*ﬀ! 8-%:ﬀﬃﬂﬀﬃBﬂF*ﬂ?)%Oﬀﬃ H>ﬂ;l0*! H2+"zPM Hﬂ?H'j=ﬂDﬀ`Iﬂﬂ?"(!ﬂ4%:Lﬀﬃ H2+"2"

í
0 %"'
öª÷
}#t
ijBﬂc1$!ﬂ?vP9=$ "0%ﬁPl0!* 2+"u, 67ﬃ%#8-ﬂ"/ﬀ!I5 vﬀﬃB9H2I ﬂDKML? vﬀN%:ﬀ! 2+"-ﬂ?"ﬂ!#+ Hﬂ?j%"$'&"2o*=MC
!ﬂ.^$ﬂ?"Rﬀ

C'ﬂ?L?%P$367*2+8´ﬀﬃBﬂL?2+8E12"'o"/Lﬂ?$
í°î
W"oB0%%V!8-%H/P^ Hﬂ?'Y:ijBﬂL?!2!
!ﬂLﬀﬃ H2+"b672+cﬀ!BﬂQﬂ?8E !* 2+"|2:6ﬂ\K$L Hﬀ!ﬂ?'@67ﬃ%#+8Eﬂ?"Rﬀ!cI5 HﬀﬃB@L2+!*ﬂ?!12+"'$ "#(%'' vﬀﬃ H2+"0%
ﬂ?8E *! 2"(26h

C%"'{g

C10%ﬁﬀﬃ Lﬂ;%:!ﬂFﬀﬃBﬂq)%*#+ﬂ?ﬁﬀ4YijBﬂql!! H2+"(P^ Hﬂ?'$;Hﬂ4%' H"#Qﬀﬃ2
ﬀﬃBﬂ(L?2+*!ﬂ!12+"' H"#k=*2R%' ' ﬁﬀﬃ* =$ﬀ! 2+"$-%:!ﬂXﬀ`PM1$ L4%:HPkl>+ﬂ}ﬀﬃ2wﬀ!ﬂ?" ﬀ! 8Eﬂ?Q)%:!#+ﬂ
ﬀﬃB0%:"&ﬀﬃBﬂc1$!ﬂHPE= "%*PELNB0%"$"ﬂ?H?YijB H6%LDﬀ#+ v>+ﬂ?ﬀﬃB$ﬂc12!! H= H Hﬀ`Poﬀ!2oﬂ?ﬁﬀﬃ H89%:ﬀ!ﬂ
ﬀﬃBﬂL2+"Rﬀﬃ* =$ﬀ! 2+"{67*2+8 ﬀﬃBﬂoﬀﬃ%!#+ﬂDﬀFL?2+"Rﬀﬃ%8- H"0%"RﬀﬃY¯6TﬀﬃB$ﬂE"%!*2	I L?28-12+"ﬂ"/ﬀV672+
EWJU·¹X2+! H#+ "0%Oﬀﬃﬂ?67!2+8 %z= "%*P}l0!* 2+"@1*2MLﬂ?*<2:6

ö
0ﬂ}, 67!2+8 %

í
0¡ﬀﬃ%!#+ﬂDﬀ\3\]
Iﬂ9ﬂDKM1ﬂLﬀQ%}L?2+*!ﬂ!12+"' H"#{'2+8E "%"RﬀqL2+"Rﬀﬃ* =$ﬀ! 2+"u672+-*qh

C`'ﬂL4%4Pw "wﬀ!Bﬂ EW
U
3
' H*ﬀﬃ* =Mﬀﬃ 2"?Y
¦
ﬂ-l0"$'pﬀﬃB0%:ﬀ<ﬀﬃB$ﬂ9ﬂDKM1ﬂ?* 8Eﬂ?"RﬀN%TP^ ﬂ'k H"wﬀ!Bﬂ-I5 H'ﬂ EWU
3
' ﬁﬀﬃ* =$ﬀ! 2+"$s Q%Ł6%:Lﬀﬃ2zh
4
ﬀﬃ2@!8-%HGﬀ!2u2! # "0%:ﬀ!ﬂE67*2+8

í
0o]%Q H*ﬀ!ﬃ%:ﬀ!ﬂ?'w "
 #$Y®^Y¯`"pﬀ!B <l0#+*ﬂ9ﬀﬃBﬂ-= "%*P *<h

CZPM Hﬂ?H's*ﬂ?)%Oﬀﬃﬂ?'wﬀﬃ2Łﬀ!Bﬂ&!ﬂ!1ﬂ?LDﬀﬃ H>ﬂ&1*ﬂ?vP
= "%*P|P^ ﬂ'9,"%!*2	I¡1%*ﬀ!N3F%!ﬂ- "' HL4%:ﬀ!ﬂ?'tl!*ﬀq672+
í°î
W"]ﬀﬃBﬂ"k672+<
ö
0ﬂ]%"'

ﬀﬃBﬂE)%:*ﬀF672+
÷_
?]!ﬂ!1ﬂ?Lﬀ! H>ﬂ?HPYijB$ﬂ-*ﬂ?!$Hﬀq!B2I5sﬀ!B0%:ﬀFﬀﬃBﬂ-L?2+"Rﬀ!! =$$ﬀﬃ H2+"b67!2+8

í
0 I2+H'(=ﬂb "zﬀﬃB$ﬂ<!%"#+ﬂF26h
4
:&Y
×^Ø¨é/	ﬂ
	ﬂ9Hìã±ÛTç±ðNñÚàTÜQÞﬃÝQØÚÙ¯ã°è·Ø¨ëNìã¯ØÚÛLÜQÙeâØ¨ã¯ä#ØÚÜNÝQØÚßàã¯Ø¨ÛLÜQÙÉÛTç0ã¯äQÞ

 #á5Ø¨Þ¶ñÚÝNÙ ÛTçã¯äÞ|è·Þ¶Ù°ðÞ¶ßã¯Ø¨æTÞ
ÜQàè·è¯ÛâßÛLê"ðÛLÜÞ¶Ü®ã¯Ù^ç¤ÛTèã¯äQÞ
ÝQÞã°Þè·ê¬ØÚÜQàã¯ØÚÛLÜ»ÛTçeßÛLÜdã°è·ØÚëNìã¯Ø¨ÛLÜQÙnçè¯ÛLêoßÛLÜdã¯àTê9ØÚÜQàTÜ®ã¯ÙØÚÜ»ã¯äQÞ
ã¯àè¯éTÞãýÙ°ÞÞ#ã°Þ5ãçÛTèê"ÛTè¯Þ#ÝQÞã¯àTØÚñÚÙþ	
g+3x^ 8E )%:aL?2+"$! '$ﬂ?ﬃ%Oﬀﬃ 2"%:11HPQ672+TﬀﬃB$ﬂ

ö
 "EﬀﬃBﬂﬀN%*#+ﬂﬀ?]M vﬀI5 H0=ﬂV8-%" H67ﬂ*ﬀ!ﬂ?'
 "&ﬀ!BﬂF"0%!*2I L?28-12+"ﬂ"/ﬀ5 H"&ﬀﬃBﬂbP^ ﬂ'&672+ EWuU
3
Y$¯6a%HﬂD>+ﬂ?"Rﬀ!V "&ﬀ!B j"%!*2	I
L?2+8E12+"ﬂ?"Rﬀ-I2+$'2+* #+ H"0%:ﬀ!ﬂX67*2+8 %k= H"0%*P1$!2^L?ﬂ?*z2+"

ö
V]%kL?2!!ﬂ!12+"' H"#
*ﬀ!!2+"#QI5 '$ﬂbL?2+8E12"ﬂ?"Rﬀ8oﬁﬀV%:11ﬂ?%j " EWuUe$Y
rR3;ijBﬂoI5 H'$ﬀﬃB|2:6ﬀﬃBﬂ=*2R%'|2+Mﬀ*C`2:6)C`1%"ﬂ<' ﬁﬀﬃ! H=$ﬀ! 2+"(#+ H>ﬂ?b%"$2ﬀﬃBﬂb 8E12*ﬀN%:"/ﬀ
 "'$ L4%Oﬀﬃ 2"YAijBﬂzﬂDKM1ﬂ?Lﬀﬃ%:ﬀﬃ H2+" sﬀ!B0%:ﬀo672o)%*#+ﬂ?qLNB0%*#+ﬂz2+*!ﬂ< »g,%{*ﬀﬃ%OC
ﬀﬃ H*ﬀﬃ HL4%ﬂ?8E *! 2"&26!ﬂD>+ﬂ?!%ALNB0%*#+ﬂ?'}10%ﬁﬀﬃ Lﬂ67!2+8¡ﬀﬃB$ﬂc67ﬃ%#+8Eﬂ?"Rﬀ!N3ﬀﬃB$ﬂE,"
ó
"
÷
3C
L?2+*!ﬂ)%:ﬀ! 2+"B0%4>+ﬂ< "L!ﬂ4%:! "$#QI5 H'$ﬀﬃBYijB 5 Hj "'ﬂﬂ?'X67Hlﬂ'@,*ﬂ?ﬂq #$YrR3672+ﬀ!Bﬂ
=!2+%'ﬂ?<L?28-12+"ﬂ"/ﬀ?Y22-WUµ¹]+-WU
3
]%"'EEWU§( H"w #+Yg}%"$' r$]ﬀ!Bﬂ
I5 '$ﬀ!BX "L!ﬂ4%:!ﬂ?5L2+"Rﬀﬃ "$2+!vP967*2+8§¤)(j672<, *<h

3\]h	®)(?]0gMh (5%"'(g+®)(]!ﬂ!1ﬂ?Lﬀ! H>ﬂ?HP]
1-ﬀ!2<ﬀ!Bﬂ5PM Hﬂ?H'672+ *;¹

YRijB TI2+'E"2ﬀG=ﬂﬀ!BﬂL4%*ﬂ; v6%"9%11*ﬂ?L )%=Hﬂ5%8E2+"Rﬀ
26ﬀﬃBﬂ!ﬂFPM Hﬂ?H'I2'}2+! H#+ "%:ﬀﬃﬂ67!2+8

í
0Y
¹/3
¦
ﬂB%>ﬂjﬂ?ﬁﬀﬃ 8-%:ﬀ!ﬂ?'qﬀ!Bﬂﬀﬃ%!#+ﬂDﬀﬀ!B LN/"ﬂ!a672+

í
0"ﬂ?ﬂ'ﬂ?' v6ﬀﬃBﬂ"0%!*2IL?2+8E12OC
"ﬂ?"Rﬀ5 H" EWUf¹o HL?28-1Hﬂﬀ!ﬂ?HPE'$ﬂVﬀﬃ2oﬀ!Bﬂc= H"0%*PQl0*! H2+"26A
ö
0ﬂQ, I5 Hﬀ!B9ﬀﬃBﬂVﬃ%8Eﬂ
L?8 L?*2+!*ﬂ?Lﬀ! 2+"%:s672+
í°î
W"03q%"'pl"'pﬀﬃB0%OﬀsﬀﬃB$!ﬂ?ﬂ&ﬀ! 8Eﬂ?q8-2+*ﬂ

í
0» q"ﬂ?ﬂ'ﬂ?'
ﬀﬃB0%:"p q12+*! H=ﬂQ672+q%ŁL?2+8E1HﬂﬀﬃﬂHP@24KM ' H!ﬂ'kﬀN%*#+ﬂﬀ?Yd;!*8- H"#{%p,ﬃ%OﬀﬃBﬂs)%:!#+ﬂ43
r
4
:¡L?2+"RﬀN%:8- H"0%:ﬀﬃ H2+"z'ﬂbﬀ!2E24KM '%:ﬀﬃ H2+"X%#R% H"X%E8E *! H"#o6%Lﬀ!2+j26h
4
 672+$"'Y
®+3;ijBﬂo672' H"#&%"$#+ﬂc "8!
ó
­ !
÷
26ﬀﬃBﬂoﬀ`I2z67ﬃ%#8-ﬂ"/ﬀ!cL4%:"|=ﬂo$!ﬂ?'|ﬀ!2z' ﬁﬀﬃ "^C
#+ H!B|ﬀ`I2(' Hﬂ?*ﬂ?"Rﬀ<!ﬂ?%Lﬀ! 2+"Ym;2Iﬂ>ﬂ??]'ﬂQﬀﬃ2zﬀ!Bﬂ>+ﬂ?ﬁP@"ﬂ?#+%:ﬀﬃ v>+ﬂ ;C>:%$ﬂ?b26
ﬀﬃBﬂ*ﬂ4%LDﬀﬃ H2+"c2+"
öª÷
}#]ﬀﬃB$ﬂoL?2+*!ﬂ!12+"' H"#X^ H"ﬂ?8-%:ﬀ! L?;26TﬀﬃBﬂ*ﬂ4%LDﬀﬃ H2+"c2+"

í
0
,7I5 vﬀﬃB{ﬀﬃB$ﬂoﬂ?8E *! 2"Ł26Tﬀ`I2

C`10%:*ﬀﬃ HL?Hﬂ?N3j2>+ﬂ!)%:1|L?2+8E1ﬂDﬀﬃﬂHPXI5 Hﬀ!BŁﬀﬃBﬂq672+!8Eﬂ?; "
ﬀﬃBﬂ !C`L?2!!ﬂ)%:ﬀ! 2+"$a672+aﬀﬃBﬂ!ﬂ#+ ﬁﬀﬃﬂ!ﬂ?'-%"#)%!%"#+ﬂ:YRijB/?]/"2<!ﬂ10%ﬃ%Oﬀﬃ 2"- H12+_C
! H=ﬂ:Y
3
3ijBﬂ5B H#+Bﬂa/ "ﬂDﬀﬃ Lﬂ?"ﬂ!#P2:6ﬀ!Bﬂj"0%*!2IJL?2+8E12"ﬂ?"Rﬀ4Y:dV' H!L!*ﬂ?'9=ﬂ?H2I ﬀ!Bﬂ

ﬀﬃB H!'}, ﬀﬃﬂ?*"0%ﬁP367!%#+8Eﬂ?"RﬀﬃT%*ﬂ5%!*8Eﬂ?'Qﬀﬃ2b=ﬂL!ﬂ?%:ﬀﬃﬂ'- H"oﬀﬃBﬂ5"ﬂLN]/%:"'EI5 H^B0%4>+ﬂ
ﬃ%:ﬀ!Bﬂ?H2IJ/ H"ﬂﬀ! Ljﬂ?"$ﬂ?!#:P "oﬀ!BﬂjL?8 *P^*ﬀ!ﬂ?8}Y
¦
ﬂ5B0%4>+ﬂ51ﬂ?ﬁ672+!8Eﬂ?'L?%L)%:ﬀ! 2+"$26
ﬀﬃBﬂqL?2+*!ﬂ!12+"' H"#9L2+H "ﬂ?%jﬀﬃB*ﬂ?ﬂDC=2^'$PX'ﬂL4%4P+YijBﬂ?*ﬂL4%*ﬂ?c H8-1$HP9672;ﬂ\K%:8-1Hﬂ
ﬀﬃB0%Oﬀqﬀ!Bﬂ98E *! "$#(10%:*ﬀﬃ HL?Hﬂ p]%

°ﬂ-"^$L?ﬂz,72+

ö
j3< <ﬂ?8E Hﬀ*ﬀﬃﬂ'*=%LNRI%*'
67!2+8 2"ﬂ-2:6ﬀﬃB$ﬂ-8E2>M H"#}Bﬂ4%4>^ ﬂ<67!%#+8Eﬂ?"RﬀﬃFI5 Hﬀ!Bk%XL?2+*!ﬂ!12+"' H"#Ł8E2+8Eﬂ?"Rﬀﬃ8
3
ó
U * 3 ﬀ!2&2+=$ﬀﬃ% "|%-"ﬂ?#+H #+ H=ﬂb>:%Hﬂs26T vﬀﬃ;8-2+8Eﬂ?"Rﬀ!8  H"ŁﬀﬃB$ﬂoL?8}]%:"'{ﬀﬃB H
#+ H>ﬂ?QQﬀﬃBﬂX1$1ﬂ-H 8E Hﬀq26Vﬀ!BﬂXi
<¨jYTijBﬂ}!ﬂ!vﬀﬃ "$#{>%:ﬂE2:6VﬀﬃB$ﬂ}i
F¨·%*ﬂ
%11*24K$ H89%Oﬀﬃﬂ?vP(g
4
C`r
4
(ﬂD¡B #Bﬂ?ﬀﬃBﬂ"{ﬀﬃBﬂoLﬂ?"Rﬀﬃ*ﬂ26ﬀﬃB$ﬂo=!2+%'|L?2+8E12+"ﬂ?"RﬀV "
ﬀﬃBﬂjﬂ"ﬂ?*#P' H*ﬀ!! =$$ﬀﬃ H2+"?YOijBﬂ!ﬂ52+=*ﬂ?*>:%:ﬀ! 2+"$!B2I ﬀﬃB0%:ﬀﬀ!Bﬂj"0%*!2IP^ ﬂ?H'8oﬁﬀ
2+! H#+ "%:ﬀﬃﬂ'28- H"0%"RﬀﬃvPV67!28 l0!* 2+"q26
í°î
W"&,
öª÷
(#ﬀN%*#+ﬂﬀN3DY 0cﬂ?*ﬀ! 8-%:ﬀﬃﬂT Hﬀ!B0%:ﬀ	
h
4
: 2:6ﬀﬃB$ﬂ"%!*2	I' ﬁﬀﬃ! H=$ﬀ! 2+"ﬂ-WU ¹ 
3
2+! H#+ "%:ﬀﬃﬂ67*2+8eﬀﬃ%!#+ﬂDﬀGL?2+"RﬀN%:8- H"0%"RﬀﬃY

 X	4R 4 y  
  /O C&47
02+ﬀ!Bﬂ' H!L?$!! H2+"o260ﬀ!Bﬂl0*! H2+"1!2^L?ﬂ!ﬀ!BﬂﬁPMﬁﬀﬃﬂ89%:ﬀ! La260ﬀﬃB$ﬂ' Hﬂ?*ﬂ?"Rﬀﬃ %^L?!2!
!ﬂLﬀﬃ H2+"!B2I5"( "( #YM¹9%:!ﬂF "*1ﬂLﬀ!ﬂ?'(67$*ﬀﬃB$ﬂ??Y
¦
ﬂbl0"'Ł H"zﬀﬃBﬂ!ﬂs'%:ﬀN%Q%"}2M'$'MC
ﬂ>ﬂ?"{ﬂDﬂLﬀ;26ﬀ!Bﬂ<l!! H2+"(P^ Hﬂ?'$?]I5 Hﬀ!B}ﬀ!Bﬂ<!11$!ﬂ?*! H2+"Ł26ﬀﬃBﬂ<2^''(LNB%!#+ﬂ?YijBﬂ
672+H2I5 "#&'$ !L!* 2+"@I5 Ha!B$2	IF]ﬀ!B0%:ﬀFﬀﬃB HF bL?Hﬂ4%*HPŁ'ﬂQﬀﬃ2zﬀﬃBﬂQHﬂ?!F6%4>+2+$ﬃ%=Hﬂ
;C>:%$ﬂ?672+ﬀﬃBﬂX2^''MC2M''67ﬃ%:#+8-ﬂ"Rﬀﬃ(,*ﬂ?ﬂŁi%=Yvh	3\YijBﬂ}l!! H2+" 1$!2^L?ﬂ?*9 H"ﬀ!Bﬂ
*ﬀﬃ%"'0%*'*ﬀN%Oﬀﬃ ﬁﬀﬃ HL4%'ﬂ?L?%PkﬀﬃBﬂ2+*Pk #+2>+ﬂ!"ﬂ'J=RPpﬀ!Bﬂ ;C>:%Hﬂ?%:"'ﬀﬃBﬂzHﬂ>+ﬂ
'ﬂ?"$! Hﬀ! ﬂQ%:ﬀoﬀﬃB$ﬂzﬃ%''$ﬂz12+ "Rﬀ4YijBﬂ*ﬂ"B0%"Lﬂ?8Eﬂ?"Rﬀ@672+o2^''MC2M'$'LNB0%!#ﬂ?Q1!ﬂ\C
' LDﬀﬃﬂ'k "|ﬀ!BﬂEI2+*u2:6b1$ﬀN%Xﬂﬀ?Y%ZYT~gMh

]I5Bﬂ!ﬂ9"$2Ł1B0%:!ﬂE!10%Lﬂ9 H<$!ﬂ?'] HF "
L?Hﬂ4%qL?2+"Rﬀﬃ!%' HLﬀﬃ H2+"kI5 vﬀﬃBpﬀﬃB$ﬂ&1!ﬂ!ﬂ"/ﬀQ*ﬂ?*Hﬀ?YdVQ%}l0"0%*ﬀN%Oﬀﬃﬂ?8Eﬂ?"RﬀL2+"Lﬂ?!"$ "#
ﬀﬃBﬂ!ﬂF*P^ﬁﬀﬃﬂ?8-%:ﬀ! L?]IﬂF"2:ﬀﬃﬂcﬀﬃB$ﬂF>ﬂ?ﬁPz2I PM Hﬂ?H'z26ﬀ!BﬂbL?28o= "%:ﬀﬃ H2+"I5 vﬀﬃB EWwU
$]'$ﬂ<ﬀ!2Qﬀ!Bﬂ? H>+ﬂ*PX"ﬂ#R%:ﬀﬃ v>+ﬂ ;C>:%Hﬂ?Y
¦
ﬂI5 H*B2I ﬀﬃB0%:ﬀﬀﬃBﬂVL?2+8E1ﬂDﬀﬃ vﬀﬃ 2"E=ﬂﬀ`Iﬂ?ﬂ"X= "0%:*P-%"'9ﬀ!ﬂ?*"0%*P-'ﬂL4%4P^j G2+"HP
12!! H=ﬂ}%:ﬀQﬀ!BﬂXB #+B$ﬂ?*ﬀ-%"$#+)%:8-2+8Eﬂ?"Rﬀﬃ%$YijBﬂ}"0%!*2I±L?28-12+"ﬂ"/ﬀ-2+=*ﬂ?ﬁ>+ﬂ?'
 "kﬀ!Bﬂ@, "3`CL?2+*!ﬂ)%:ﬀ! 2+"<%:ﬀX,"
ó
* "
÷
3oU h4
4
(
 8E1H ﬂ?<%Ł1%*ﬀ! L?$)%<#+ﬂ?28-ﬂDﬀﬃ! HL4%
ﬀﬃB*ﬂ?ﬂ\C`=2M'$P<L2+"$l0#+$ﬃ%:ﬀ! 2+"Y	ijB*ﬂ?ﬂG67ﬃ%#+8Eﬂ?"Rﬀ!L2+'s=ﬂG1)%:L?ﬂ?'o%:ﬀ'$ Hﬂ?!ﬂ"Rﬀ*ﬂ?)%Oﬀﬃ H>ﬂ
2+! Hﬂ?"RﬀN%Oﬀﬃ 2"?]+B$2	Iﬂ>ﬂ?]$ HﬀTL?%"9ﬂ?%! HHPs=ﬂ!B2I5"EﬀﬃB0%:ﬀG672+%!#+ﬂa>:%ﬂ2:6ﬀ!Bﬂﬀ!2ﬀN%:
!1 H" ¶a]ﬀﬃBﬂﬀﬁﬃﬂﬁ! "$#%ﬀ'&)($*+#,"$-.ﬂ/ﬀ0]AI5B LNBB%sﬀﬃB$ﬂ&)%*#+ﬂ?ﬁﬀo8E2+8Eﬂ?"Rﬀs2:65 "ﬂ*ﬀﬃ %
!ﬂ)%:ﬀ! H>+ﬂEﬀﬃ2@%H2:ﬀﬃBﬂ!?]#+ H>ﬂ?oﬀﬃB$ﬂ&2Iﬂ?*ﬀl!! H2+"=0%*! Hﬂ??YijB q67ﬂ4%:ﬀ!!ﬂ&B%=ﬂﬂ?"
L4%HL?%:ﬀﬃﬂ'z672+j!2+8Eﬂb!1ﬂ?L Hl0LFL?%!ﬂ;=RP
¦
 ﬂ=ﬂLNﬂq%"'ŁWB/2>w~g
4:
Y
ijBﬂ}ﬂDKM1ﬂ! H8-ﬂ"/ﬀﬃ%j!ﬂ!vﬀﬃ-%*2@ "' HL4%:ﬀ!ﬂ&ﬀﬃB0%OﬀEﬀ!Bﬂ}8- H!! H"#|10%ﬁﬀﬃ HL?ﬂE%!ﬂX'2+8E vC
"0%"RﬀﬃvPk8sHﬀ! 1Hﬂ?F26

CL?$*ﬀﬃﬂ!YaxM$LNB =ﬂ?B%>^ H2+o Hs1*ﬂ?' HLﬀﬃﬂ'=RPkﬀﬃB$ﬂ

CL?$*ﬀﬃﬂ
8-2^'ﬂb,*ﬂ?ﬂ&ﬀ!B *'p' )%:#+ﬃ%8 26; H#Yr{ "*ﬂ6_Yj~g

672+sﬀﬃB$ﬂ&BRPM1ﬂ?_C`'ﬂD672+!8Eﬂ?'

í
S 3\Y
ijBﬂb=*ﬂ4%/ "$#26%"

C10%ﬁﬀﬃ Lﬂ5ﬀﬃ21*2M'$L?ﬂb2^''@,72+2^''MC`2^''367ﬃ%#8-ﬂ"/ﬀ! 8E1H ﬂ?
L?2+"Ml0#+!%:ﬀﬃ H2+"?]MI5B LNB(%!ﬂFﬁﬀﬃ!$Lﬀﬃ$ﬃ%HHPz%:"'(ﬂ"ﬂ?*#+ﬂﬀ! L?%vP9ﬁﬀﬃ!2"#+HP9"$6%4>+2!ﬂ'Y
02+ﬀ!Bﬂb "Rﬀﬃﬂ!1*ﬂﬀﬃ%:ﬀﬃ H2+"926Aﬀ!Bﬂc!ﬂ?%Lﬀ! 2+"z8Eﬂ?LNB%" *8-]^I5B$ LNBXL4%"z# H>+ﬂ;ﬀﬃBﬂc"%!*2	I
L?2+8E12+"ﬂ?"Rﬀ! "FﬀﬃB$ﬂﬀ"C`L?2!!ﬂ)%:ﬀ! 2+"$?]?Iﬂ*B2+*ﬀ!HPFL2+"! H'ﬂ?ﬀﬃB*ﬂ?ﬂG' Hﬂ?*ﬂ?"Rﬀa1$!2^L?ﬂ?*!ﬂ?Y
¤
 3 !ﬂ\Cl0*! H2+"Qﬂ?8E !* 2+"tR%cl0!* 2+"Q1*2MLﬂ?!%:6 ﬀ!ﬂ?ﬂ?8E *! H2+"Q26"/Lﬂ2+"?]R2262"ﬂ52+
ﬀ`I2

C10%ﬁﬀﬃ Lﬂ?YxMLNB-%c1!ﬂ\C`!L *! 2"E1$!2^L?ﬂ?*I2+$'Q"2ﬀT' H*ﬀ!!=oﬀ!Bﬂ52+$ﬀ*C26)C`1$)%"ﬂ
L?2+*!ﬂ)%:ﬀ! 2+"F26ﬀ!BﬂTﬀ`I2c*ﬂ?8-% "$ "#jl0*! 2"q67ﬃ%:#+8-ﬂ"Rﬀﬃ?Y
¦
ﬂL?%"s*ﬂG2+$ﬀﬀﬃB$ A1!2^L?ﬂ!
=RPqﬀ!Bﬂ672+H2I5 "$#;%:!#+8Eﬂ?"Rﬀ!?Y:22I5 H"#ﬀﬃBﬂ*P^*ﬀ!ﬂ?8-%:ﬀﬃ HL?a2:6(2+*#+ﬂ?"ﬁﬀﬃﬂ!"}~h

]	ﬀ!Bﬂ
%4>+ﬂ?!%#+ﬂFﬂ?"$ﬂ?!#:PzL4%*! Hﬂ?'X%4I%4PX H"zL?2+8E12"'z'ﬂL4%4PX=RPz2+"ﬂb"/Lﬂ?2"} Hch
3
Y¹-(ﬂs]
%"'X=RP&2+"$ﬂ

C`1%*ﬀ! L?Hﬂ; vﬀj jgr$Y¹Q(ﬂs]%"'&ﬀ!Bﬂb1!ﬂDl0!* 2+"X>:%$ﬂ?I2+H'z=ﬂbﬂD>+ﬂ?"
B #Bﬂ?YR02+!LNB&%qSI5 vﬀﬃBE!ﬂ?'$L?ﬂ'9ﬂDKML HﬀN%Oﬀﬃ 2"Eﬂ"ﬂ?*#P+]/ vﬀ T/"2I5"-ﬀ!B0%:ﬀT"2<!ﬂLDC
2+"'ELNB0%"Lﬂ;l0*! H2+"-L?%"9=ﬂ5ﬂDKM1ﬂ?Lﬀ!ﬂ?' ~h+h]Hh¤

YRS2q* #+"$ Hl0L?%"RﬀL2+"Rﬀﬃ* =$ﬀ! 2+"67*2+8·%
"0%*!2I£1ﬂ4% H"Eﬀ!Bﬂo, "
ó
ﬃ"
÷
3C`L?2!!ﬂ)%:ﬀ! 2+"$ T2+=*ﬂ?*>ﬂ?'9672Tﬀ!Bﬂ567ﬃ%#+8Eﬂ?"RﬀﬁC67ﬃ%:#+8-ﬂ"Rﬀ
L?2+ H"L? H'ﬂ?"$L?ﬂ?jI5 vﬀﬃB}2+"ﬂb8E !* "#1%*ﬀ! L?Hﬂ]$672 -WUohF2+gMY
  )3d =$ "0%ﬁPbl0!* 2+"<1*2MLﬂ?!I5 Hﬀ!Bqﬁﬀﬃ!2"#V*1 "q% H#+"8Eﬂ?"RﬀA "FﬀﬃB$ﬂG67!%#+8Eﬂ?"Rﬀﬃ]ﬂY#Y672+
EWU ¹Y/iI2

C10%*ﬀ! Lﬂ?8s*ﬀG=ﬂ;ﬂD>%:12+!%:ﬀﬃﬂ'9L2+!*ﬂ?)%Oﬀﬃﬂ?'E "^C`1%"ﬂ67!28¬ﬀ`I2q1! C
89%:! vPﬂDKML Hﬀﬃﬂ'&Bﬂ?%>/P9ﬂ_*ﬂ?LDﬀﬃ Hﬂ?TI5 Hﬀ!B9ﬀﬃB$ﬂ? %"#)%G8E2+8-ﬂ"RﬀN%FL?2+8E1ﬂDﬀﬃﬂHPE%H #+"ﬂ'
1ﬂ!1ﬂ?"'$ L?$)%jﬀﬃ2QﬀﬃB$ﬂq*ﬂ4%LDﬀﬃ 2"(1%"ﬂ:Y0ijBﬂo%H #+"$8-ﬂ"/ﬀ67!2+8§ﬀ!BﬂFl0!ﬁﬀVﬁﬀﬃﬂ?1(I2+$'
B0%4>+ﬂQﬀﬃ2z=ﬂQ1!ﬂ!ﬂ?ﬁ>+ﬂ'k672+Vﬀ!BﬂI5B2+ﬂ*ﬂﬀ<26G'0%:ﬀﬃ% -WUFg	C
3
] H"@2+!'ﬂcﬀﬃ2X1*2M'$L?ﬂ
ﬀﬃBﬂF"0%:!!2I ' ﬁﬀﬃ! H=$ﬀ! 2+"Y
  H 3jiﬂ!"0%ﬁPŁl0*! H2+"@%b' H!L?$!!ﬂ'w=ﬂ672!ﬂYijB cL?%"@=ﬂQ%&1$!2+8E1$ﬀVﬀ!ﬂ?*"0%*PŁ'ﬂ?L?%4P+]
 "pﬀ!BﬂzL?2+H H"ﬂ4%<#+ﬂ2+8-ﬂDﬀﬃﬁP+Y}2+!ﬂzH ﬂHP@ﬀﬃB$ﬂ&ﬀﬃﬂ?*"0%ﬁPk67ﬃ%:#+8-ﬂ"Rﬀﬃ%*ﬂzﬂ?8E Hﬀ*ﬀﬃﬂ?'k "
%9!ﬂ./ﬂ?"Lﬂ26ﬀ`I2&6%*ﬀl0!* 2+"|1$!2^L?ﬂ?*!ﬂcI5 HﬀﬃB}ﬀ`I2z"$ﬂ?LN}!1$ﬀ!!ﬂb "(!B2+ﬁﬀVﬀ! 8Eﬂ
!ﬂ.^$ﬂ?"Lﬂ]/!B2*ﬀﬃﬂﬀﬃB0%"oﬀ!Bﬂ5%4>+ﬂﬃ%#+ﬂjl0*! H2+"oﬀﬃ H8-ﬂ:YdVaIﬂI5 H$*B2I =ﬂ?H2	IF]:ﬀﬃBﬂjﬂ"MC
ﬂ?*#Po=0%:)%"Lﬂj%H2I5ﬀﬃB$ﬂﬀﬃﬂ?*"0%ﬁPo1*2MLﬂ?!*ﬂ?ﬀﬃ2F2^L?La2+"vPq672ﬀﬃBﬂjB$ #+Bﬂ*ﬀG%"$#+)%:
8-28-ﬂ"/ﬀﬃ%oﬂ?8E1B0%* * "#ﬀﬃB$ﬂ<L Hﬀ!ﬂ?'X#+ﬂ?28-ﬂDﬀﬃ*PY
  $			/  k
    y  0
£&^O  ﬂ&?
d89%	*212+ H"RﬀA "bﬀﬃBﬂT H"/ﬀ!ﬂ?*1!ﬂDﬀN%:ﬀ! 2+"F26^ﬀﬃBﬂT'0%OﬀN%5 ﬀﬃ2ﬂDKM1% "bﬀ!BﬂT!ﬂ?%:ﬀﬃ v>+ﬂaP^ ﬂ'F26
ﬀﬃBﬂ ﬁﬀ!ﬂ?*"0%*P+bﬀﬃ2cﬀ!Bﬂ5= "%*Pql0!* 2+"QLNB0%"$"ﬂ?HG H"o>^ ﬂIJ26ﬀﬃBﬂ  ;CZ>%:ﬂ?Y
¦
ﬂjB0%4>+ﬂ
ﬀﬃ2zL2+"! H'ﬂ?;ﬀﬃBﬂoﬁﬀN%:ﬀ! ﬁﬀﬃ L?%1B0%*ﬂ!10%LﬂQ%"'{ﬀ!Bﬂoﬃ%:''ﬂs12+ H"RﬀﬃV672+;=2:ﬀﬃB|= H"0%*P
%"'L2+1%"0%ﬀﬃﬂ!"0%:*Pl0!* 2+"YijB H9L?%" =ﬂ{%LNB$ ﬂ>ﬂ?'£=RP ! H"#wﬀ!Bﬂ(672!8-% H!8
26TﬀﬃBﬂE¨K^ﬀﬃﬂ"'ﬂ?'kmV%$!ﬂ?_C_0ﬂ?*B/=0%LNBk(ﬂﬀ!B2M' ,y¨Tm;{3~h¤

Y02+Vﬀﬃﬂ!"0%:*P{ﬂD>+ﬂ"/ﬀ!?]
 8E1HP^ H"# 

C10%*ﬀ! Lﬂ?E "JﬀﬃBﬂ{"$ﬂ?LN]Iﬂ|L4%" %*!8EﬂŁﬀ!B0%:ﬀ9ﬀ!Bﬂ?*ﬂ|!ﬂ89% H"JI5 vﬀﬃB
>+ﬂ*P 2I¢8E2+8-ﬂ"Rﬀﬃ8  "ﬀﬃB$ﬂ|L?ﬂ?"Rﬀ!!ﬂu26<89%*?YijB$ﬂ?!ﬂD672+!ﬂ:]Iﬂ@I5 H;"$ﬂ?#+Hﬂ?Lﬀzﬀ!Bﬂ
1B0%*ﬂ9*10%L?ﬂ-26ﬀ!Bﬂ?*ﬂ910%:*ﬀﬃ HL?Hﬂ?-, H"kL?893D]A%:<Iﬂ?H%:<ﬀ!Bﬂ? Hq/ "$ﬂﬀﬃ HLQﬂ?"ﬂ!#PY02+<%
SI5 HﬀﬃBEﬂDKML HﬀN%Oﬀﬃ 2"Eﬂ"ﬂ?*#P+] 7q©ª0«]/% ;C>:%Hﬂ	,yrﬃ¹/3D]+%"-ﬂ\KML? Hﬀﬃ%:ﬀﬃ H2+"Qﬂ?"ﬂ!#+ Hﬂ?T26
ﬀﬃBﬂb67!%#+8Eﬂ?"Rﬀﬃj#+ v>+ﬂ"}=RP

ó


÷
]%"'zﬀﬃBﬂ j*ﬂ?)%Oﬀﬃ H>ﬂc/ "ﬂDﬀﬃ HLbﬂ?"ﬂ!#PX%: 7	$,r ﬃ¹/3\]
Iﬂ}B0%4>+ﬂXﬀﬃB$ﬂ}L2+"ﬁﬀﬃﬃ%: "Rﬀ4t

ó
­

÷
U@7
©
ª0«
­	,yrﬃ¹/3ﬀ* 7	0,r ﬃ¹/3\YaijBﬂXﬀ`I2
ﬂDKML? vﬀN%:ﬀ! 2+"-ﬂ?"ﬂ!#+ Hﬂ?j%:!ﬂVL2+""ﬂLﬀ!ﬂ?'&>^ )%sﬂ"ﬂ?*#P-L?2+"*ﬂ?ﬁ>%Oﬀﬃ 2"z%"'&=2ﬀ!B967ﬃ%#8-ﬂ"/ﬀ!
=ﬂ "#*ﬂ?#+ H*ﬀ!ﬂ?!ﬂ'X "zL?2 "L 'ﬂ"L?ﬂb=ﬂ672+*ﬂV67ﬁﬀﬃBﬂj'ﬂ?L?%P]ﬀﬃBﬂ ﬂ\KML? Hﬀﬃ%:ﬀﬃ H2+"zﬂ?"$ﬂ?!# ﬂ?]


ó
%"'

÷
]^%*ﬂV=ﬂ?H2	I ﬀﬃBﬂ

C`'$ﬂ?L4%4Pﬀ!B!ﬂ!B2+H'YM2GﬂD>+ﬂ"MC`ﬂD>+ﬂ?"X"/Lﬂ? I5 Hﬀ!B|,ScUFW3
ﬀﬃB Hb c H"{ﬀﬃBﬂQ*ﬂ?#+ H2+"|26®	C_¤X}ﬂo]A%:"'|ﬀﬃBﬂE2+$2+8o=|=%!* ﬂ?V26ﬀ!Bﬂ

C10%ﬁﬀﬃ Lﬂ
8oﬁﬀ;=ﬂ<%''ﬂ'Y
ncﬂl0"$ "#sﬀ!Bﬂcﬀﬃ2:ﬀN%!1 H"{¶a]M26AﬀﬃBﬂFS<]0%"'X%o'$ *ﬀﬃ%"Lﬂc10%!%8-ﬂDﬀﬃﬂq=ﬂﬀ`Iﬂ?ﬂ"}ﬀ!Bﬂ
h
4
ﬀ`I2F67ﬃ%:#+8-ﬂ"Rﬀﬃ?]+I5B$ LNBE*ﬀN%:"'T672+aﬀﬃBﬂ5*B0%1ﬂ2:6ﬀ!Bﬂjl0!* 2+"Eﬃ%'$'ﬂ:]+IﬂL4%"Q' H!L!
ﬀﬃBﬂ@ﬀﬃ2:ﬀN%bﬂ"ﬂ?*#P =0%%"L?ﬂ:Y
¦
ﬂu'ﬂDl0"ﬂwﬀ!Bﬂ@67!ﬂ?ﬂuﬂ?"$ﬂ?!#:P+]jI5B LNB I5 Hc'ﬂﬀ!ﬂ?*8- H"ﬂ
ﬀﬃBﬂ<P^ ﬂ?H'(672+;%910%:*ﬀﬃ HL?%j10%ﬁﬀﬃ vﬀﬃ 2"]I5 Hﬀ!B(ﬀﬃB$ﬂs12ﬀﬃﬂ"/ﬀ! )%Aﬂ"ﬂ?*#P(672ﬀ!Bﬂs*ﬂ?)%Oﬀﬃ H>ﬂ
8-2:ﬀﬃ 2"z2667!%#+8Eﬂ?"Rﬀﬃ5rQ%"$'(¹E% 

> =
,`¶ ﬃr ﬃ¹  3Dt
7
	

,yr ﬃ¹ ?¶A3U 7
©
ª0« ­ 9,r ﬃ¹/3­ 


>=
,`¶ Nrﬃ¹  3 ,_h	3
02+V"ﬂ#R%:ﬀ! H>+ﬂ VCZ>:%ﬂV%:"'|)%*#+ﬂ-¶]ﬀ!Bﬂs>:%Hﬂ?c2:6 7

,r ﬃ¹ ?¶3%:"'{ﬀﬃBﬂqPM Hﬂ?H'
ﬀﬃﬂ"'wﬀ!2(²ﬂ?!2$YijB$ﬂ9!2:ﬀN%:ﬀ! 2+"0%:ﬂ?"$ﬂ?!#:P
7

>=*,`¶ ﬃr ﬃ¹  3V "  

>=
,_¶Nr ﬃ¹ 	+3V'ﬂ1ﬂ"'
2+"£ﬀﬃBﬂ|ﬀ!2ﬀN%;!1 H"´¶e%:"' 2+"£ﬀﬃBﬂ@8E2+8-ﬂ"Rﬀﬃ&26q "$ﬂ?*ﬀ! )%

, 3DYijB$ﬂ@ﬀ!2ﬀN%:c12OC
ﬀﬃﬂ"/ﬀ! )%TI5 HT%*2ŁL2+"RﬀN% H"kﬀﬃBﬂ-!BﬂGL?2+*!ﬂLﬀﬃ H2+"4 ^, 3<%OﬀsﬀﬃB$ﬂ9'ﬂD672+!8Eﬂ?'p!%''Hﬂ
12 "Rﬀ4t  


>=
,`¶ Nrﬃ¹  3oU 7

>=_,_¶Nr ﬃ¹ 	+3­ 

>=ﬁ,r ﬃ¹  3a­A ^, 3DYijBﬂ&>:%ﬂo26
ﬀﬃBﬂ*Bﬂ?HL?2+*!ﬂLﬀﬃ H2+"c672+VB/P^1ﬂ?_C`'ﬂD672+!8Eﬂ?'u!B0%:1ﬂq%:!ﬂ "{ﬀ!Bﬂﬃ%:"#+ﬂ26®	C_X}ﬂ
672+QScUFWUFg$]!ﬂ?ﬂzﬀ!BﬂX!ﬂ>^ HﬂI±=RP [%#+"0%:!!2" ﬂDﬀ-%ZY~
3:
Y
¦
 Hﬀ!B "pﬀ!BﬂX*ﬀﬃ%:ﬀﬃ H*ﬀﬃ HL4%
3 4 5 6 7 8 9 10 11 12 13 14 15
0
10
20
30
40
50
60
70
80
90
L=45
----
32S+28Si
24Mg+12C+24Mg__
L=0
L=20
 
 
E(
M
e
V)
r(fm)
×^Ø¨é/	%V
	%S/ÛTã°Þ¶Üdã¯Ø àTñÞ¶ÜÞè¯éLØ¨Þ¶Ù¬ýØ ÜuøåÞ#þÛTëQã¯àTØÚÜÞ¶Ý{Ø Ü&ã¯äÞ¬ñ Ø®ìNØÚÝ!ÀÝè¯ÛTðê"Û0ÝQÞ¶ñnçÛTè#Ù°Þ¶ñ¨Þ¶ßã°Þ¶Ý
çè·àéLê"Þ¶Ü®ã¯àã¯Ø¨ÛLÜQÙ³ØÚÜã¯äÞ"ÝÞ¶ßàá&ÛTç
í°î
 ÜAàTÙ³à çìNÜQßã¯Ø¨ÛLÜÛTç|ã¯äÞÝÞçÛTè·ê¬àã¯Ø¨ÛLÜýè¯ÞðQè·Þ¶Ù°Þ¶Üdã°Þ¶Ý
ë0áŁã¯äQÞ2ÝQØÚÙ°ã¯àTÜQßÞHëÞãÀâ.ÞÞ¶Ü"ã¯äÞqãâﬃÛ$äÞ¶à¶æ5Ø¨ÞèVçè·àéLê"Þ¶Ü®ã¯Ùþ/çÛTè|ÝQØ eÞè¯Þ¶Ü®ãàTÜéLìQñÚàèﬃê"ÛLê"Þ¶Ü®ã¯à
ýØÚÜhìNÜQØ¨ã¯Ù
ÛTçþ.ç¤ÛTèëNØÚÜQàè¯á àTÜQÝhã°Þè·ÜQàè·á 'NÙ·Ù¯Ø¨ÛLÜ ò5è¯Þ¶Ù°ðÞ¶ßã¯Ø¨æTÞ¶ñÚá	
8-2^'ﬂTﬀ!Bﬂ&*ﬂ?)%Oﬀﬃ H>ﬂEP^ Hﬂ?'$s26ﬀ!Bﬂ9=$ "0%ﬁPw%"'kﬀ!ﬂ?!"%*Pul0!* 2+"kL4%"p=ﬂ92=$ﬀN% H"ﬂ?'Y
ijBﬂPŁI5 A'ﬂ1ﬂ"'tA%R352+"{ﬀﬃB$ﬂ' Hﬂ?*ﬂ?"Rﬀ ;C>:%Hﬂ?o,!ﬂﬂi%:=Yah	3\]%"'{ﬀ!B/cl0"0%HHP
2+"|ﬀﬃBﬂ'$ Hﬂ?!ﬂ"Rﬀb>%:ﬂb26 7

,r ﬃ¹ ?¶3DYijB cI5 H!ﬂ?*HﬀF H"|' Hﬂ?*ﬂ?"Rﬀb>:%$ﬂ?b26
h+h

  =3s2+"ﬀ!Bﬂz8-28-ﬂ"/ﬀ!26; "ﬂ*ﬀﬃ % 

ﬂ?"Rﬀ!ﬂ?! H"#@ "Rﬀﬃ2   


>=
,_¶Nr ﬃ¹  +3\]a%"$'ﬀ!Bﬂ
L?2+*!ﬂ!12+"' H"#El!! H2+"}=0%!* ﬂjBﬂ? H#+BRﬀﬃ?]0*2+8Eﬂb!ﬂ?Hﬂ>:%"Rﬀ5>:%ﬂ%!ﬂF!$8-8-%! H!ﬂ'z "
i%:=Yh +L43a2+"ﬀﬃBﬂj*Bﬂ?H0L?2+*!ﬂ?LDﬀﬃ H2+"aﬀﬃ2  


>=
,_¶Nr ﬃ¹  +3A672+a)%:!#+ﬂ'$ﬂ672+*89%:ﬀ! 2+"$5,yr$tvh
%OKM j!%:ﬀﬃ H2/32Iﬂ?* "#ﬀﬃB$ﬂFl!! H2+"}=0%!* ﬂ!?Y
ncﬂ-ﬀ!2ŁﬀﬃB$ﬂ9 "$L?!ﬂ?%!ﬂ-I5 HﬀﬃBp%"#+%<8-2+8Eﬂ?"Rﬀ!8 26  

> =
,`¶ ﬃr ﬃ¹  3D]ﬀ!Bﬂ-67*ﬂ?ﬂ&ﬂ"MC
ﬂ?*#P 7

,yr !¹ ?¶A3G%:ﬀﬀ!Bﬂcﬃ%:''ﬂb12+ H"/ﬀ '$ﬃ%8-%:ﬀﬃ HL4%HHP*ﬂ?'$L?ﬂ?'XI5 Hﬀ!B& "$L?!ﬂ?%! H"#
¶a]I5 HﬀﬃB{%92Iﬂ?V H"L?*ﬂ4%*ﬂo26ﬀ!Bﬂs672+*8-ﬂ672+ﬀﬃBﬂqﬀﬃﬂ?*"0%ﬁPŁ'ﬂL4%4P+Y F v>+ﬂ?"(ﬀﬃBﬂo%!#ﬂ
' Hﬂ?*ﬂ?"Lﬂs H" ;C>:%HﬂF!B2I5"| "( H#Y
3
%"$'{i%:=Yh]ﬀ!Bﬂs=%!* ﬂ?*672;= H"0%ﬁP}%"'
ﬀﬃﬂ!"0%ﬁPkl0*! H2+"=ﬂL?2+8Eﬂ&L2+8-1%ﬃ%=$ﬂ92"HPk%:ﬀoﬀ!Bﬂ&B H#+Bﬂ?ﬁﬀQ%"#)%q8-28-ﬂ"/ﬀﬃ%Ł26
ﬀﬃBﬂbL2+8E12+$"'X"^$L?ﬂ?Y0ijB$ﬂ<8E2+*ﬂc"ﬂ?#+%:ﬀﬃ v>+ﬂ ;C>:%HﬂV672+ﬀ!ﬂ?!"%*P-l0!* 2+"X jL2+8C
1ﬂ"ﬃ%Oﬀﬃﬂ?' =RP ﬀ!Bﬂ|!8-%Hﬂ?E>%:ﬂ{2:647

>=*,`¶ ﬃr ﬃ¹  3-%Oﬀ&ﬀﬃBﬂ@!%''Hﬂ{12 "Rﬀ4]GI5B LNB
2MLL?*%OﬀT)%*#+ﬂ?' H*ﬀﬃ%"L?ﬂ672+aﬀﬃﬂ!"0%ﬁPl0!* 2+"YR¯`"-i%=Y0hjﬀﬃB$ﬂ ;C>:%Hﬂ?T%:!ﬂj!B$2	I5"
%"'@ "u H#Y
3
ﬀ!BﬂQ!2ﬀﬃ%:ﬀﬃ H2+"0%ﬂ?"$ﬂ?!# ﬂ?<%:ﬀbﬀ!Bﬂﬃ%:''ﬂQ12+ "Rﬀc672o¶U·¹/®/º]I5B LNB
'ﬂﬀ!ﬂ?*8- H"ﬂqﬀ!Bﬂo1ﬂ?"ﬂDﬀﬃﬃ%:= H Hﬀﬃ Hﬂ?5672+;ﬀ!BﬂoBﬂ?%4>^P(67ﬃ%#8-ﬂ"/ﬀ!?Y2V"ﬂ#R%:ﬀﬃ v>+ﬂ VCZ>:%ﬂ
"ﬂ?# # =HﬂL2+"Rﬀﬃ* =$ﬀ! 2+"$j%!ﬂVﬂDKM1ﬂLﬀ!ﬂ?'{%Oﬀj2I %"#)%8-28-ﬂ"/ﬀ!8}Y$02+ﬀ!BﬂbL4%:!ﬂ
26ﬀﬃﬂ?*"0%ﬁPpl0!* 2+"I5 Hﬀ!B -WUb|ﬀﬃBﬂX=0%:!! Hﬂ?*Q%!ﬂX!2@B H#+BﬀﬃB0%Oﬀ-2"HPw>+ﬂ?ﬁP!8-%
P^ ﬂ?H'j26ﬀﬃﬂ!"0%ﬁPzl0!* 2+"X=ﬂ?L2+8-ﬂF12+!* =HﬂY
/àëNñ¨Þ2 
ﬀ
àè¯è·ØÚÞè2äÞ¶Ø¨éLä®ã¯ÙqØÚÜhøåÞçÛTè<'NÙ¯Ù¯Ø¨ÛLÜßäQàTÜQÜÞ¶ñÚÙ.ÛTç
í°î
 Üç¤ÛTèãÀâ.Û"æ=àTñÚìQÞ¶Ù
ÛTçòã¯äÞ³àTÜéLìQñ àè
ê"ÛLê¬Þ¶Üdã¯ìQê`ØÚÜã¯äÞ
;
ï
àTÜQÝ±æ=àTñÚìQÞ¶ÙqâØ¨ã¯äã¯äÞ³çè·àéLê"Þ¶Ü®ã¯ÙØ Üã¯äÞ¶Ø¨è2éTè¯ÛLìNÜQÝhÙ°ã¯àã°Þ¶Ù	
:
Þ¶àTßã¯Ø¨ÛLÜ 	  
	Qý&ß Mdþ   
 ý&ß  Lþ ±æ=àTñÚìQÞ øåÞ
¡K¥=ò

Mm#Vò
ó°ö
=
õ
ö`
=
Ø  
	P KNM!	P õ  
	P N
¡K¥=ò

Mm#Vò
ó
î
S,õ
ó
î
S  V
	LK KK&	PV

 
	LKﬂV
¡K¥=ò

 #Vòeö`
=
Ø õHö`
=
Ø mM!	P 
	Pﬃ

V
	PVN

K¥ò

ﬃ#|ò
ö
í
ô
ñ õ
ö
í
ô
ñ VV
	Pﬃ Kﬂ
	

ﬃN/	P

K¥ò

ﬃ#|ò
ö`
=
Ø õ
öª÷
ø&é 
	P V 
	P

  
	P 

K¥ò

 #|òNöª÷ø&é0õHöª÷¶øåé V! ﬂ	Pﬃ K /	

ﬃ 
	PmK
ijBﬂ ;C>:%Hﬂ?EI5 Hﬀ!B2M'$'MC`2^''LNB0%:!#+ﬂŁ67!%#+8Eﬂ?"RﬀﬃE672+9=$ "0%ﬁPJ%"'ﬀﬃﬂ!"0%:*PJ89%*
!1H Hﬀ!%:!ﬂ "&%:'' Hﬀ! 2+"-®	Cﬃh
4
(ﬂ 8-2+*ﬂ5"ﬂ?#R%Oﬀﬃ H>ﬂ]RﬀﬃB$ T6%Lﬀ ﬀﬃB$ﬂV2+* #+ H"E2:6ﬀﬃB$ﬂV!ﬂ\C
'Lﬂ?'sL!2+**ﬂ?LDﬀﬃ 2"672+A2M''^C`2^''b67ﬃ%#+8Eﬂ?"Rﬀ!G,y H#Y4¹/3 H"<=2ﬀ!B]= "%*Pc%"'Fﬀﬃﬂ?*"0%ﬁP
l0!* 2+"@LNB0%:""ﬂ?H?Y¯`"|ﬀﬃB$ﬂ?!ﬂQL?%!ﬂ<H2IﬂcPM Hﬂ?H'F%"'|67ﬂIﬂ?F*=!ﬂ./ﬂ?"Rﬀo'$ﬂ?L4%4P^b>^ )%
10%ﬁﬀﬃ LﬂTﬂ>:%12+!%:ﬀﬃ H2+"s%:!ﬂG12+*! H=ﬂ:YOijB$ﬂ"0%*!2I1ﬂ4%/ H"qﬀ!Bﬂb, "
ó
"
÷
3`CL?2+*!ﬂ)%:ﬀ! 2+"
'2+8E "0%OﬀﬃﬂVﬀ!BﬂF!1ﬂ?Lﬀ!ﬃ%Q H6ﬀﬃBﬂF*8±26ﬀ`I2-2M'$'}LNB%!#+ﬂ; HﬀN%:ﬂ?"k,y H#Y0g3DY
ijBﬂsP^ ﬂ';!B2I5"| H"{ H#Y¹9L?2"$l0!8 ﬀﬃB$ﬂs*ﬀﬃ%:ﬀﬃ H*ﬀ! L4%:vC`8E2^'ﬂ?1$!ﬂ?'$ Lﬀ! 2+"$?]ﬂﬃ'  )'ﬀ!Bﬂ
!1ﬂ?L Hl0LQ'ﬂ1ﬂ"'ﬂ?"$L?ﬂE26ﬀ!BﬂoP^ ﬂ'b2+"|ﬀ!Bﬂ;C>:%$ﬂ? ﬀﬃBﬂ2^''MCﬂ>+ﬂ"wﬂDﬂLﬀ< "{ﬀ!Bﬂ
P^ ﬂ?H' AL?Hﬂ4%*HPb2+=$!ﬂ?ﬁ>+ﬂ'YijBﬂ2M'$'MC`2^''FPM Hﬂ?H'%!ﬂ%6%LDﬀﬃ2+®	Cﬃh
4
!8-%Hﬂ?ﬀﬃB$ﬂ?"qﬀ!Bﬂ
L?2+*!ﬂ!12+"' H"#sP^ ﬂ'672ﬂ>ﬂ?"MCﬂ>ﬂ?"X67ﬃ%#+8Eﬂ?"Rﬀ!?Y^ijBﬂcP^ ﬂ?H'2:6ﬀﬃBﬂVﬀ!ﬂ?*"0%*P-'ﬂL4%4P
%!ﬂ!8-%Hﬂ?A672+ﬀ!Bﬂ!%8Eﬂ EWC>:%$ﬂ??]	'$ﬂﬀﬃ2Vﬀ!Bﬂ? H8E2+!ﬂ"ﬂ?#+%:ﬀﬃ v>+ﬂ ;C>:%Hﬂ?]O%"'Q%
! H8- H)%2M'$'MC`ﬂD>+ﬂ?"Eﬂﬂ?LDﬀ Ha2+=*ﬂ?ﬁ>+ﬂ?'Y
¦
ﬂ5ﬂDKM1ﬂLﬀTﬀﬃB%:ﬀﬀﬃBﬂ5H2	Iﬂ?* "#F26ﬀ!Bﬂjﬀﬃﬂ?*"0%ﬁP
h	g
l0!* 2+" =0%:!! Hﬂ?z'$ﬂ@ﬀ!2!BﬂbL2+!*ﬂ?Lﬀ! 2+"$z!112+ﬁﬀﬃzﬀﬃBﬂ@2+=$!ﬂ?ﬁ>:%:ﬀﬃ H2+"£26<ﬀﬃﬂ?*"0%ﬁP
l0!* 2+"Y
  q;+4+
¦
ﬂuL?2"L?H'ﬂ@ﬀﬃB0%:ﬀ}ﬀﬃB$ﬂw2+=$!ﬂ?ﬁ>:%:ﬀﬃ H2+"f2:6oﬀﬃBﬂu"0%*!2I L2+1)%:"0%zl0!* 2+"^C67ﬃ%:#+8-ﬂ"Rﬀ
 "uﬀﬃBﬂ-ﬂDKML?H! v>+ﬂ&L2+ "L 'ﬂ"L?ﬂs H"wﬀﬃB$ﬂ91*ﬂ?!ﬂ"RﬀI2+*@ q%Ł" H.^$ﬂ-67ﬂ4%Oﬀﬃ*ﬂ]AI5B LNB
L4%" 2+"vP£=ﬂu2=!ﬂ*>+ﬂ' I5 Hﬀ!B£ﬀﬃBﬂ@'ﬂ!L?* =ﬂ?'¬,2+X! H8- H)%ﬃ3Qﬂ\KM1ﬂ! 8Eﬂ?"Rﬀﬃ%b!ﬂDﬀ*C`$1Y
¯ﬀ#+ v>+ﬂ?qﬂ>^ '$ﬂ?"Lﬂ&672+qﬀ!Bﬂ&2^L?L?$!!ﬂ"L?ﬂz2:6%(ﬀﬃﬂ!"0%ﬁPk'$ﬂ?L4%4Pk1!2^L?ﬂ!?YdVvﬀﬃB2+$#+B%
8-2!ﬂb'ﬂDﬀN% Hﬂ?'X%:"0%HP^* I5 Hﬀ!B "&ﬀ!BﬂF*ﬀﬃ%:ﬀﬃ H*ﬀﬃ HL4%8-2^'ﬂ*ﬀ! "ﬂ?ﬂ'5ﬀﬃ2Q=ﬂb'$2+"ﬂ]ﬀ!Bﬂ
!ﬂ)%:ﬀ! H>+ﬂQP^ ﬂ'q "wﬀ!Bﬂ&' vﬂ!ﬂ"/ﬀsLNB0%""$ﬂ?sL?ﬂ?%!vP@!B2I¡67ﬂ4%Oﬀﬃ*ﬂ?o26j%Ł*ﬀﬃ%:ﬀﬃ H*ﬀﬃ HL4%
'ﬂ?L?%4P£%:ﬀ9ﬂ?./ H =* 8}YaijBﬂ|2^''MCﬂ>ﬂ?"£*ﬀﬃ%#+#+ﬂ! H"#k H" ﬀﬃBﬂ(PM Hﬂ?H'926F=$ "0%ﬁPJ%"'
ﬀﬃﬂ!"0%ﬁPkl0*! H2+"1!2^L?ﬂ!*ﬂ?-%%{67"LDﬀﬃ 2"p26LNB0%*#+ﬂ]%:11ﬂ?%!Q%:ﬂDKM1ﬂLﬀ!ﬂ?']aI5 vﬀﬃB
ﬀﬃBﬂH2IﬂFP^ Hﬂ?'$V672+cﬀﬃB$ﬂ2M''@LNB0%:!#+ﬂFI5 vﬀﬃB@8E2+!ﬂo"$ﬂ?#R%:ﬀ! H>ﬂVCZ>:%ﬂ?YijB$ b V "
ﬀﬃ2ﬀﬃ%0' Hﬃ%#+*ﬂ?ﬂ8-ﬂ"/ﬀTI5 vﬀﬃBQﬀﬃBﬂ5!ﬂL?ﬂ"/ﬀ!HPE1=$ *Bﬂ?'QI2+!26!ﬂD6_Y)~gMh

]RI5Bﬂ?*ﬂI5 vﬀﬃB2$ﬀ
ﬀﬃBﬂj$!ﬂj26ﬀﬃB$ﬂj*ﬀN%Oﬀﬃ ﬁﬀﬃ HL4%^8-2^'ﬂ%"'oﬀ!BﬂjL?2!!ﬂ!12+"' H"#b1B0%:!ﬂj!1%L?ﬂ%cB H#+BsP^ ﬂ'
672+ﬀﬃB$ﬂ<2^''MC2M'$'X67!%#+8Eﬂ?"RﬀﬃI%1!ﬂ' LDﬀﬃﬂ'}672+ﬀ!BﬂF= "%*P-l0!* 2+"}26

í
S; ZY
[ﬂ89%:!O%=Hﬂ]a HoﬀﬃBﬂX1*ﬂ67ﬂ?*ﬂ?"Lﬂ(672+Q'ﬂL4%4P^EI5B$ﬂ?!ﬂXﬀﬃB$ﬂ}ﬀ!B *'67!%#+8Eﬂ?"RﬀE%11ﬂ4%:!
%E8oHﬀ! 1Hﬂz26

C`10%ﬁﬀﬃ HL?ﬂ(,Zg|2+9r+3DYTijB - "'$ L4%Oﬀﬃﬂ?ﬀ!B0%:ﬀEﬀﬃBﬂ(B/P^1ﬂ?_C`'ﬂD672+!8Eﬂ?'
"/L?Hﬂ? H"9 vﬀﬃﬁﬀﬃ*Lﬀ!!ﬂc HB H#+BvPL?H*ﬀ!ﬂ?!ﬂ']%:j%Lﬀ!0%HHP1*ﬂ?' HLﬀ!ﬂ?'z "EﬀﬃBﬂV°! H"+C
°2^LNBQL?!%"ﬂ'

C`L?H*ﬀ!ﬂ?8E2M'$ﬂ?~g

YRijBﬂ5"ﬂ?LN*ﬂ?1*ﬂ?*ﬂ?"Rﬀﬃ%F*ﬂ?#+ H2+"Q262I "/Lﬂ?%
'ﬂ?"$! Hﬀ`Pz6%4>2+! H"#ﬀﬃBﬂb672+*89%Oﬀﬃ 2"&26

C`Lﬁﬀﬃﬂ!?]%:j' *L?*!ﬂ?'Ł=/Pzm;2+* LNB G~g+g

Y
ijBﬂc1*ﬂ?*ﬂ?"Rﬀ5I2+*9%:!2q!B2I5ﬀ!B0%:ﬀﬀ!BﬂV*ﬂ4%*LNBX672BRP^1ﬂﬁC`'$ﬂ672+*89%:ﬀ! 2+"- "&!%1 H'HP
!2ﬀﬃ%:ﬀﬃ H"#k"/Lﬂ ;L?%"£=ﬂŁ1!*ﬂ?'I5 vﬀﬃBLNB%!#+ﬂ'MC`1%*ﬀ! L?HﬂŁ*1ﬂLﬀﬃ*2+!L2+1RP+Yj02+-"/MC
L?Hﬂ? G "wﬀ!Bﬂ&8Eﬂ?' H8C`8-%!F!ﬂ#+ 2"wI5 Hﬀ!BScUFW%ŁL2+8E1ﬂDﬀﬃﬂE!ﬂ?L2+"ﬁﬀﬃ!$Lﬀﬃ H2+"26ﬀ!Bﬂ
ﬀﬃﬂ!"0%ﬁP9l0*! H2+"zﬂ>ﬂ?"RﬀﬃL?2+$'z=ﬂc"'ﬂ*ﬀﬃ%ﬂ"}I5 vﬀﬃBX%''$ Hﬀﬃ H2+"0%%11$!2+1* )%:ﬀ!ﬂV'ﬂDﬀﬃﬂLDC
ﬀﬃ2+*?YijB/]:8Eﬂ4%*!ﬂ8-ﬂ"Rﬀﬃ2:6Mﬀ!BﬂGﬀ!ﬂ?*"0%*Pbl!! H2+"<1!2^L?ﬂ!I5 H+2:ﬂAﬀ!BﬂG12+*! H= H Hﬀ`P
672+j'ﬂDﬀN% Hﬂ?'X*1ﬂLﬀﬃ*2+!L2+1RPX26aﬂ\K^ﬀﬃ!ﬂ8-ﬂHP9'ﬂ672+*8-ﬂ'("/Lﬂ?%j*ﬀﬃ%:ﬀﬃﬂ?Y
¦
ﬂ}ﬀﬃB0%:"mqY QY°2+B$ﬂ?"]VY
¦
Bﬂ'2"%"' ij²Y 
F2:%:2>:%@672+ﬀ!Bﬂ? H-"/8Eﬂ?*2+
' *L?*! H2+"52+"XﬀﬃB Hj1!2O*ﬂLﬀ?YoYWBﬂ!ﬂ?=LNBﬂD>M*RP(ﬀ!B0%"/5ﬀﬃBﬂ<n5dVdcn´672+5%#+!%"Rﬀ4Y

  /M/ 
   
=
	
;
ÛLäÞ¶Ü òN× 	)SﬃñÚàTÙ¯ØÚñ àTÜQÝ8	 O)	
=
âØÚàã°Þ¶ß]0Ø±ò
ô
ÜQÜ%	)S|ä®á0Ù	7ý
ï
	 6$	 þaý mK ®þ7mK&	
ﬃ FO)	   äQàTÜéò
ô
	
;
	øåÞè·ßäQàTÜ®ãòVàTÜQÝ		aW 	ø 	
:
àÞTò S|ä®á5Ù	
:
Þæ 	
Dý N®þ$Vﬃ
àTÜNÝ8	TW 	Íø 	
:
àÞØÚÜ SVè¯Û5ßﬂ	¨ò
= 
KÀK¾È©²¾.© È/¢£0À®Á"H³·µ¶Ł´#µ¶¢¨·
TKË
½
NQQµ¢Ú¯
½
¥=À$Tò%E³áTÛTã°ÛòISVè·ÛTé/	äÞÛTè	S|ä®á0Ù	^ýOLàð%	 þÞ¶ÝI	Eﬁ	F, TÞ¶ÝNà5ò
ý  Lþ2ð%	 ﬂM!	
hr
  $	ÉÞ¶àTÜQÝQÞèàTÜQÝ
=
	Qù(	7àèÙ¯Ù°ÛLÜ ò
ï
ìQßñ	)Sﬃädá5Ù	 Ð aý mKﬂLþ7 
	
  
=
	
ô
ëÞè¯éòU4D	V×^ñ¨Û5ßàè·Ý àTÜQÝ 8	
ï
à¶àè¯ÞâØÚßTò
ô
ÜNÜI	
:
ÞæF	
ï
ìNßñ	
=
ßØ¨Þ¶ÜQßÞTò ÛLñf	 
	
ý ﬂMdþq  
	
 
=
	
ô
ëÞè¯é¬àTÜQÝ 	F9 	-OLÛ®Þ¶ÜNÙ¯Ù°ÛLÜ ò  ?	)Sﬃädá5Ù	 Ð   aý N®þ7ﬃﬂMm
	
V -,R	
:
àéLÜQàèÙ¯Ù°ÛLÜ ò
=
	
ô
ëeÞè·éàTÜNÝ
:
	TEﬁ	
=
äÞ¶ñÚØ ÜÞTòDSﬃädá5Ù	
=
ßè	  7ò"ﬃ! (ý  ! þC",R	
:
àéLÜQàè·Ù¯Ù¯ÛLÜ ò
=
	  	
ï
ØÚñ Ù¯Ù°ÛLÜàTÜQÝ
:
	TEﬁ	
=
äÞ¶ñÚØ ÜÞTò/S|ä®á0Ù	
:
Þð%	 aý mK Lþ  ﬂ	
TK  $	
:
ÛáTÞèFàTÜQÝ&× 	 4àTÝQÝNàTÝ ò-O/	)Sﬃädá5Ù	 Xý Lþ7  
	
   $	
:
ÛáTÞèò-O/	/S|ä®á0Ù	
  ý Lþ<ﬃN 
CQàTñ Ù°Û  	
:
ÛáTÞè¶òQ× 	!4FàTÝQÝQàTÝhàTÜNÝGO)	Qø&Ø¨éLÜQÞ¶Ü ò
O)	-S|ä®á5Ù	 aý ﬃLþ7ﬃﬂM/ 
	
 
ï
	
;
ìQè¯ã¯ØÚÙ
ÞãàTñ	 ò S|ä®á0Ù	
:
Þæ 	 
wý VLþ V 
	
  M
;
	-ﬀ.Þ¶ß+åàTÜQÝ
ô
	
=
¶àTÜ®ã°Û9ÝÞ nÛLñ¨Þ¶ÝÛò)Sﬃädá5Ù	
:
Þæ 	 
wý VLþ  
	
    
=
	aO)	
=
àTÜQÝQÞè·Ùò
ô
	
=
¶àTÜdã°Û{ÝÞu7ÛLñ¨Þ¶ÝQÛXàTÜQÝ
;
	?ﬀﬃÞ¶ß]Kò Sﬃädá5Ù	
:
Þð%	 ý LþD mK
àTÜNÝhè¯ÞçÞè¯Þ¶ÜQßÞ¶Ù2ã¯äQÞè¯Þ¶ØÚÜI	
  ﬃ 
=
ñ	
;
à¶æàTñÚñÚàè·Û"ÞãàTñ	¨ò-Sﬃädá5Ù	
:
ÞæF	
;
Aý  LþKﬂ ! »àTÜQÝåè¯Þç¤Þè·Þ¶ÜQßÞ¶Ùqã¯äÞè¯Þ¶Ø ÜI	
    ﬀ	 FÞëNàTìÞèÞãàTñ	¨ò
ØÚÜ S|è¯Û0ßﬂ	 ,ªÜdã	
;
ÛLÜç 	|ÛLÜ ã¯äÞA×Qìã¯ìè¯ÞXÛTç
ï
ìQßñ	
=
ðÞ¶ßã°è¯ÛLÙ¯ßÛTð0áTò
;
è¯Þã°ÞTò Fè¯ÞÞ¶ßÞTò?  0òKÞ¶ÝNÙ	 	 FÞ¶ñÚñ¨Þã¯ñ¨áÞãàTñ	¨òð	% V 
	
    ﬀ	 FÞëNàTìÞèFÞãàTñ	¨òﬃﬂMMm 0òHµd¹«¬N15#Êq0°©d·¢¤¢nQ¯µ¶°©9Àò Þ¶ÝNÙ	 8	
E#ÛTè¯ã°Þ¶Ü&àTÜQÝ
=
	7ìQÜNàè·ÝQØ¹ò0ð%	%  
	
   
;
	-ﬀ.Þ¶ß+hÞãàTñ	¨ò
ï
ìQßñ	)Sﬃädá5Ù	
Ð
 wýﬃﬂMMﬂ®þq  
	
  V 
=
	2ä0ìQê¬ê"Þè¯Þè»ÞãŁàTñ	¨ò
ï
ìÛæTÛ
;
Ø ê"Þ¶Üdã°Û
Ð
ý  Lþ  M KK®ò^àTÜQÝ SﬃäI	TW 	 2äÞ¶Ù·ØÚÙò
 0ò×è¯Þ¶ØÚÞﬁﬀÜQØÚæTÞè·Ù¯Ø¨ãﬃﬂàãqﬀ.Þè·ñÚØ ÜI	
  cK - 	  äÞè¯Þë ß·äQÞæ0Ù.0áTòwýﬃﬂMMmVLþò SﬃäI	TW 	 äÞ¶Ù¯ØÚÙò
=
ã	TS/Þã°Þè·Ù°ëNìè·éﬀFÜQØ¨æTÞè·Ù¯ØÚãÀáTò&ã°Û ëÞ
ðKìëNñÚØÚÙ·äÞ¶Ý
     4D	Kø&ÛTè¯éTÞ¶ÜQÙ°ã°ÞèÜåÞãàTñ	¨ò  a	-S|ä®á0Ù	
Ð
 !wý   Lþ( 
	
    	^øàã¯Ù¯ìQÙ°ÞTò
;
	aﬀ.Þ¶ß+eò
:
	
ï
ÛLìNØÚßÞè"àTÜQÝ W 	VøàTädëÛLìëÉò?S|ä®á0Ù	
:
Þæ 	 
"iý mKTþ
  ﬂM!	
ﬃﬂM 4D	 O)	 ,Ø¨ÞëÞ¶ß]TÞŁàTÜQÝ&ø 	 ä0ì/TÛæKò
ï
ìQßñ	/Sﬃädá5Ù	
Ð

Xý  ! þ7 ﬃ! ﬂ	
ﬃ!  
:
	 O/	
 ³ìðQã¯à5ò
;
	)ﬀ.Þ¶ß]KòeàTÜQÝ 8	 Fè¯Þ¶ØÚÜQÞè¶ò)S|ä®á0Ù	
:
ÞæF	 
#AýﬃﬂMMmLþqM/  VﬂM/ 
ﬃﬃ  4D	-4ÛTè·ØÚìQßäQØ¹ò
ï
ìQßñ	)S|ä®á5Ù	
Ð
AýﬃﬂMMﬂ®þ7 ﬃ
	
h4¹
